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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to viii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 


February 1984 iil 


ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 


TS 


T6 


T8 


T9 

T10 
T11 
T12 
T13 
T15 


T16 


iv 


Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons 

Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Milller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multip! iers 

Plumbicon camera tubes and accessories 
Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 

Image intensifiers and infrared detectors 
Dry reed switches 


Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


S1 


S2a 


S2b 


$3 


S4a 


S4b 


S5 


S6 


S7 


S8a 


S8b 


S9 


$10 


$11 


$12 


$13 


iode 
Seid silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 
Power diodes 
Thyristors and triacs 
Small-signal transistors 
Low-frequency power transistors and hybrid modules 
High-voltage and switching power transistors 
Field-effect transistors 
R.F. power transistors and modules 
Surface mounted semiconductors 
Light-emitting diodes 
Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 
Power MOS transistors 
Wideband transistors and wideband hybrid !C modules 
Microwave transistors 


Surface acoustic wave devices 


Semiconductor sensors 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The NEW SERIES of handbooks is now completed. With effect from the publication date of this 


handbook the ‘’N” in the handbook code number will be deleted. 


Handbooks to be replaced during 1986 are shown below. 


The purple series of handbooks comprises: 


ICO1 


ICO2a/b 


ICO3 


IC04 


ICOSN 


ICO6N 


ICO08 


ICOON 
IC10 


IC11N 


Supplement 
to IC11N 


C12 
IC13 


IC14N 


IC15 


IC16 
IC17 
IC18 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for telephony 
Bipolar, MOS 


HE4000B logic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI! 


1°C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microprocessors, microcontrollers and peripherals 
Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


new issue 1986 
ICO1N 1985 


new issue 1986 
ICO2Na/b 1985 


new issue 1986 
ICO3N 1985 


new issue 1986 
IC4 1983 


published 1984 
published 1986 


New issue 1986 
ICO8N 1984 


published 1986 


new issue 1986 
IC7 1982 


published 1985 
published 1986 


not yet issued 


new issue 1 986 
IC13N 1985 


published 1985 


new issue 1986 
IC15N 1985 


first issue 1986 
not yet issued 


new issue 1986* 


* The Microprocessors were included in handbook IC14N 1985, so 1C18 will replace that part of 


IC14N. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
C6 
C7 
C8 
c9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


C22 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 

Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 
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EMITTER-COUPLED LOGIC 
(ECL) 

Emitter-coupled logic is the fastest logic tech- 
nology available for practical use. Traditional- 
ly developed for the high-speed elements of 
mainframe computers, it is being applied 
wherever ultra-high switching speeds are re- 
quired. Typical applications include signal 
generations and processing, digital switching 
and filtering networks, arithmetic and logic 
units of computers, optical transmission line 
interfaces and digital video systems. 


This data manual describes the 10K and 
100K ECL series. Other ECL products such 
as ECL Memories, are available from the 
Bipolar Memory family and ECL semicustom 
products, such as Advanced Customized ECL 
(ACE), are available from the Application 
Specific Division. 


GENERAL 

The Logic Families table compares the prop- 
agation delay and power consumption per 
gate of 10K and 100K ECL to other logic 
families. 


ECL is a current switching logic. In the basic 
gate of Figure 1, the current from the current 
source flows continuously through either 
branch A or branch B. The exponential 
change of emitter current with base-emitter 
voltage results in rapid switching of the cur- 
rent path and allows a considerable amount 
of noise immunity to be built into the circuits. 
Furthermore, the constant current nature of 
the circuits minimizes voltage fluctuations 
(noise) due to switching in the supply lines, 
eliminating the need for ultra-fast, expensive 
voltage regulators. The effects of switching 
output loads are isolated from the inputs by 
the use of separate Vcc supplies for the 
outputs. 


Since there are no internal output load resis- 
tors, outputs can be OR-wired, thus saving 
additional circuitry. Most devices in the family 
provide complementary outputs, allowing sim- 
pler system design and eliminating inverters 
that would otherwise increase power con- 
sumption and circuit cost. 


The 100K ECL series is fully compensated for 
changes in both temperature and voltage, in 
both the internal bias generator and the 
output circuitry. Therefore, 100K ECL pro- 
vides easier thermal management than the 
10K or 10H series, which do not provide full 
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LOGIC FAMILIES 


Conventional Logic 
TTL 
LS TTL 
S TTL 
10K ECL 


Advanced Logic 
FAST 
100K ECL 


GATE DELAY 


ns 


POWER CONSUMPTION 
mw 


TC04250S 


Figure 1. ECL is a Current-Switching Logic. The Current Drawn From 
the Supply Voltage (Vcc) is thus independent of the State of the 
Inputs. The Use of a Separate Supply (Vcc2) for the Output Load 

Minimizes the Effect of Output Noise on the Inputs. 


temperature compensation in their output 
voltage circuitry. 


The high current drive capability of the 100K 
ECL, as shown in the table on this page, is a 
valuable feature when switching signals at 
speeds requiring transmission line tech- 
niques. High current drive contributes to the 
signal-to-noise ratio achieved at the receiving 
end. It also permits a large fan-out, since all 
inputs have an internal pull-down resistor of 
typically 50,0002 to Vee. 


TECHNICAL FEATURES OF ECL 
The Technology 


A conventional planar process is used for the 
10K ECL series with a density of about ten 
gates per mm? and a delay of 2ns per gate. 
This junction-isolated process achieves a 
1.5GHz transition frequency. 


XI 


To achieve the 0.75ns per gate delay and 20 
gates per mm* density of 100K ECL, an 
oxide-isolated SUBILO (SUBnanosecond Iso- 
lation by Lateral Oxidation) process is used. 
This process achieves a transition frequency 
of about 4.5GHz. 


What ECL Provides 
a) First of all, ECL provides very high speed, 
enabling high frequency operation. 


b) Furthermore, the power consumption re- 
quired (although high for a simple gate) in- 
creases less rapidly than the complexity of 
the functions in an integrated circuit. 


c) Moreover, thanks to ECL, it is possible to 
process fast phenomena in real time (e.g., 
monitoring of nuclear phenomena, time bases 
for oscilloscopes; and, in general, all meas- 
urements whose resolution should be less 
than one nanosecond). 
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d) ECL also makes it possible to treat very 
complex phenomena in real-time (e.g., mete- 
orology, the management of power networks, 
or of very large databases (in the case of 
large computers in which processing time is 
the determining factor)). 


e) Lastly, ECL makes it possible to optimize 
the cost of a system by accelerating the 
subsystems that must respond rapidly (such 
as an ECL multiplier in a TTL computer). 


When to Use ECL 

ECL should be used when a gain in speed 
beyond that achievable with saturating logic 
families is necessary. 


ECL makes it possible to improve the cost of 
a system. For example, in telecommunica- 
tions and in data communication, the in- 
crease in the line rate makes it possible to 
use fewer lines, thereby reducing the overall 
system cost and system maintenance. 


ECL should be used for data rates greater 
than 100 mega bits per second. 


Where to Use ECL 


a) Large-scale Computation 

— Any CPU having a cycle time between 10 
and 50ns is partly or entirely ECL. 

— Likewise, high-speed I/O controllers (ac- 
cess channels to disks, memory blocks, 
high-speed peripherals, or to other pro- 
cessors.) 


— Memories having very fast access time 
are ECL (buffer or ''cache'’ memories, 
mosi of tne time; but sometimes central 
memory too, for the fastest large comput- 
ers). 


b) Small- and Medium-scale Computing 

— It is possible to increase the power of a 
small, microprocessor-based system by 
adding onto its bus some high-speed 
hardware functions, such as adders, mul- 
tipliers, fast Fourier transforms, correla- 
tors, etc. 

— It is also possible to increase the power 
of such a system by realizing part or all of 
the processor itself in ECL. 


c) Instrumentation 
ECL makes it possible to. build: 


—— rapid logic or analog testers for compo-. 


nents or boards; 


— logic analyzers, for the simultaneous ac- 
quisition of the logic state of several 
channels or signals in a system that is 
being developed or maintained; 

— high-speed oscilloscopes, with acquisi- 
tion, storage, and digital processing of 
signals; 

— very-high-resolution chronometers and 
high-speed frequency counters. 
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d) Telecommunications 

— ECL is presently being used in the devel- 
opment of computers that direct tele- 
phone switching centers. 


— ECLalso makes it possible to design new 
telephone centers that switch wide- 
based signals (from video or from data 
channels), or even multiplex many audio 
channels. 


— Lastly, ECL makes it possible to realize 
high-rate inter-center connections (for 
concentration, coding, repeaters and re- 
generators, decoding, demultiplexing) via 
coaxial cables, optic cables, or micro- 
waves. 


e) Real-time Digital Signal Processing 

— ECL is the ideal technology for digital 
processing of television video signals 
(filtering, decoding, mixing, special ef- 
fects, broadcasting). 

— ECL also makes it possible to digitalize 
the principal functions of television sets. 


— Real-time simulators of complex phe- 
nomena (such as flight simulators or 
artillery simulators) contain large portions 
in ECL. . 


— ECL also lends itself to radar-signal pro- 
cessing. 


COMPARISON WITH OTHER 
LOGIC FAMILIES; SELECTION 
CRITERIA 


ECL contains essentially the principal! func- 


tions of other logic families (gates, flip-flops, 
complex or MSI circuits). 


With a few exceptions, the functions are 
classified according to the following order of 
their last three digits (with the prefix 10 XXX 
or 100 XXX): 


100 to 109: 
110 to 119: 
120 to 129: 
130 to 139: 
140 to 155: 


Simple gates 

Complex gates and line receivers 
Interfaces 

Flip-flops, counters 


Registers, memories, combina- 
tion of latches and multiplexers 


Combinatorial MSI (parity, priori- 
ty, multiplexers, decoders, delay) 


156 to 179: 


180 to 189: Arithmetic circuits (adders, 


ALUs) | 
190 to 399: 
400 to 499: 
500 to 699: 
800 io 899: 


Other special interfaces 
High-capacity memories 
Military series 


Microprocessors and associated 
circuits 


Xi 


it was not possible to reproduce exactly, 
under the same numbers, the logic functions 
existing in TTL, for the following reasons: 


1. In general, ECL circuits require three power 
supply pins, as opposed to two for the TTL 
circuits. Therefore, the number of pins avail- 
able for the input/output of logic signals is 
different. 


2. The basic ECL gate performs an OR 
function, whereas the basic TTL gate per- 
forms an AND function. 


3. ECL gates have built-in complementary 
outputs (Q and Q), thus enabling great flexibil- 
ity in use. The functions that utilize these 
outputs are special within the family, and 
often replace two TTL functions at the same 
time. 


4. In the particular case of the ECL 100K 
series, the standard package contains 24 
pins, thus enabling more complex functions, 
replacing several TTL types. Thus, a 100170 
decoder can be configured as a1 xX 8ora 
2 X 4 device with high or low. outputs, thus 
performing the functions of four TTL decod- 
ers. 


5. Interface requirements are different for 
high-speed logic circuits, which normally only 
handle data, and for slower logic circuits that 
can be interfaced to display devices (''display 
drivers'') or power devices. 


ECL devices can be interfaced in the follow- 

ing ways: 

— using shori-distance transmission lines 
[for example, twisted(-pair) wires] with 
line transmitters having differential inputs; 

— through ECL-level data buses, by bus 
drivers that can provide a high current on 
the bus, or else can be disconnected, 
loading it as little as possible, thus realiz- 
ing the equivalent of tri-state TTL circuits; 

— to other logic families; ECL 10K to ECL 
100K, ECL to CMOS or to TTL. Specifi- 
cally, to be able to interface ECL proces- 
sors to MOS central memories at the TTL 
level, via bidirectional interfaces. 


Table 1 summarizes the principal characteris- 
tics of the logic families. 


Other high-speed circuits exist which, without 
strictly being part of the ECL logic families, do 
have inputs or outputs that are compatible 
with ECL levels, and rely largely on emitter- 
coupled techniques in their internal electral 
circuitry. VHF and UHF frequency dividers 
(‘‘prescalers'') utilized in counters and syn- 
thesizers are the best known examples; but 
multivibrators, phase comparators, analog 
converters, etc., also exist.. 
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Table 1. Principal Characteristics of Logic Families 


PRINCIPAL CHARACTERISTICS 


Supply Voltage (V) 

Supply Current (mA) 

Logic Swing (V) 

Maximum Fanout 

Typical Propagation Delay (ns) 
Edge Rate (V/ns) 


Maximum Frequency of a 
D-type Flip-Flop (MHz) 


Loss of Speed due to Output 
Loading (ns/Load Utilized) 
Figure of Merit 

Simple Gate (pj) 


Complex Function (pj) 
Principle Package (pins) 
Number of Product Types 


Operating Range: Commercial 
Military 


* Operating speed = 5MHz 
NOTE: 


HCT 


TTL-COMPATIBLE 


ECL 


mo | wor | om | ts | os | rast | 10K 


The sets of data given above is a very simplified representation of existing logic families. The values indicated are only approximate; they depend entirely on utilization 
conditions (supply voltage, loading conditions, etc.) and on the supplier. 


DESCRIPTION OF ECL 


FAMILIES 

Two ECL families (the ECL 10K and the ECL 
100K series) are presently considered stan- 
dard (multiple vendors). The former contains 
more than 60 types, and the latter approxi- 
mately 40. 


Logic Diagrams 

At the elementary-circuit level, the basic gate 
is an OR/NOR gate with two inputs and 
complementary outputs: 


A+B 


A+B 


LD04330S 


The fact that all of these gates have true and 
complementary (inverting) outputs makes it 
easier to implement logic diagrams. 


Another worthwhile possibility is the wired- 
OR gate which enables the direct connection 
of the outputs of two gates to obtain an OR 
function. 
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Design of a Logic Diagram 

ECL is based on OR/NOR gates. It is easy to 
transform AND/NAND gates into OR/NOR 
gates using the de Morgan laws: 


A-B=A+B and A+B=A°‘B 


(A°B indicates an AND operation, A + B 
indicates an OR operation.) 


LD04340S 


Some ECL inputs are non-inverting, as op- 
posed to TTL circuits in which these inputs 
are inverted; for example, the ''clear'’ and 
“set to one" inputs (CLEAR and SET). This is 
due to the difference in design between TTL 
and ECL, in which the basic gates are AND 


Xili 


LD04350S 


and OR, respectively. Therefore, to ''force'' 
an input signal toward the output, a 0 or a1 is 
applied, respectively. This requirement does 
not present a problem, because non-inverting 
and inverting outputs are almost always avail- 
able on simple circuits. 


Other ECL families have been created in the 
past, but they have not become as widely 
known as the others. Among them are MECL 
1 and MECL 2, which were the original ECL 
families. 


MECL 3 is fairly close to the performance to 
the ECL 100K family, but uses more power 
and is less complete. Lastly, an intermediate 
series exists between the 10K and 100K 
families. It retains the operation and speed of 
the former, and the temperature-compensat- 
ed electrical levels of the latter. 


The 10K family was recently rounded out by 
faster circuits (the 10KH series, with speeds 
from 1 to 1.2ns). 
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Handling 

Like MOS circuits, ECL circuits can easily be 
damaged by electrostatic discharge (ESD). 
ESD applied to an input or an output causes 
very intense, instantaneous currents. When 
passing through junctions having a small 
area, these currents can cause a localized 
fusion of the junction. In the mild case, there 
will be an increase in the junction leakage 
current; in the worst case, the junction will be 
completely short-circuited. The short-circuit 
can then cause a local fusion of the metalliza- 
tions of the circuit, and the appearance of an 
open circuit. 


The resistance of TTL and MOS circuits to 
ESD is increased by the addition of diodes or 
resistor-diode networks. However, this solu- 
tion has very limited application in ECL, 
because it introduces parasitic capacitances 
that impair the speed of the circuits. Protec- 
tion is instead ensured by simply limiting 
discharge currents by means of resistors in 
series. 


All insulators can acquire very high charges 
by rubbing against one another, or due to 
friction with moving air. Surface potentials of 
several tens of kilovolts are found on work- 
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surfaces (laminates, PVC), on floor coverings 
(plastic flooring, pile carpeting), and on syn- 
thetic fabrics (nylon and acrylic). For the sake 
of prevention, conductive coverings are rec- 
ommended for floors and work surfaces, 
connected to ground by resistive paths (1MQ, 
for example.) Most risks can be avoided by 
having operators wear resistive wristbands 
connected to the work surface. But complete 
protection must also include a sprayed layer 
of anti-static varnish on all insulating objects, 
such as boxes, trays, the insulating portions 
of tools; or also (if applicable) an ionized air 
blower, to remove charges from untreated 
surfaces. 


Signetics' ECL devices are shipped in con- 
ducting foam or anti-static tubes and foil-lined 
boxes to minimize ESD during shipment and 
unloading. 


Before opening the shipment of ECL devices, 
make sure that the individual is grounded by a 
wrist-band connected to ground by a 1MQ 
resistor and all handling means (such as 
tools, fixtures, benches, and chairs) grounded 
through a 1M2Q resistor. 


After removal from the shipping material, the 
leads of the ECL devices should always be 


XIV 


grounded. In other words, ECL devices 
should be placed leads-down on a grounded 
surface, since ungrounded leads will attract 
static charge. a 


Before assembly of ECL devices, again make 
sure that the individual is grounded by a wrist- 
band connected to ground by a 1MQ22 resistor 
and all handling means (such as tools, fix- 
tures, benches, and chairs) grounded through 
a 1MQ resistor. 


Do not insert or remove ECL devices in 
sockets with power applied. Ensure that pow- 
er supply transients, such as occur during 
power turn on-off, do not exceed absolute 
maximum ratings. 


After assembly on PC boards, ensure that 
ESD is minimized during handling, storage, or 
maintenance. 


ECL inputs should never be left floating on a 
PC board. As a temporary measure, a resistor 
greater than 10k{2 should be soldered on the 
open input. The resistor will limit accidental 
damage if the PC board is removed and 
brought into contact with static-generating 
materials. . 
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Ordering 
Information , 


Signetics' ECL products are available in 16-pin plastic and ceramic packages for 10K ECL and 
24-pin ceramic DIP and flat pack packages for 100K ECL with two temperature ranges (0°C to 
+ 85°C for 100K ECL and -30°C to + 85°C for 10K ECL). The ordering code for the devices is 
an alphanumeric sequence as explained below. The ordering codes in the individual data 
sheets indicate the normal or planned availability of the product. However, the availability of the 
specific part numbers can be obtained from local Signetics sales offices or franchised 
distributors. 


100101 N 
L Package style 


Device Number 


TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 
Commercial Range 40100 N = Plastic DIP 
Ta =-30°C to +85°C F = Cerdip 
Commercial Range 400101 F = Cerdip 
Ta =0°C to +85°C Y =Ceramic Flat Pack 
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Product 
Status 


DEFINITIONS 


Data Sheet 
SOS Product Status 
Identification 
Objective Specification Formative or In Design 
Preliminary Specification Preproduction Product 
Product Specification Full Production 


Definition 


This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 


This data sheet contains preliminary data and supplementary 
data will be published at a later date. Signetics reserves the 
right to make changes at any time without notice in order to 
improve design and supply the best possible product. 


This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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Availability Guides 
10K ECL Availability Guide 
100K ECL Availability Guide ooo... cece ee nee cent ena e eens 1-5 
Functional Selection Guide on... ccc cece cece een e ee eeeeeeeeeeneeneeeenes 1-6 
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10K ECL SERIES 


DEVICE 
TYPE DESCRIPTION AVAIL. 


10105 Triple 2-3-2-Input OR/NOR Gate 
10106 i Triple 4-3-3-Input NOR Gate 
10107 Triple 2-Input Exclusive-OR/Exclusive-NOR Gate 


10123 Triple 4-3-3-Input Bus Driver 
10130 Dual D-Type Latch 
10131 Dual D-Type Master-Slave Flip-Flop 


D-Type Latches and Common Reset 
10141 4-Bit Universal Shift Register 
1-3 


March 1986 


COMMENTS 


ij 


Pl Pl ri rl) rm Pl rl ri rl rl! rl pl >i > 


| -a Il 


Signetics ECL Products 


Availability Guide : | 40K ECL 


10K ECL SERIES (Continued) 


DEVICE 
TYPE DESCRIPTION AVAIL. 


10159 Quad 2-to-1 Multiplexer (Inverting) 


10160 12-Bit Parity Generator/Checker 


| 10161 _ 3-Bit Decoder With 2 Enable Inputs (1-of-8 LOW) 
10162 3-Bit Decoder With 2 Enable Inputs (1-of-8 HIGH) 


COMMENTS... 


8-Input Multiplexer With Enable Input 


8-Input Priority Encoder 
Dual 2-Bit Decoder (1-of-4 Lines LOW) 


Dual 2-Bit Decoder (1-of-4 Lines HIGH) 
10173 Quad 2-Input Multiplexer With Latched Outputs 
10174 Dual 4-to-1 Multiplexer With Enabie 


10175 Quint D-Latch With Common Reset and 
2 Wire-OR Common Clock Inputs 


Hex D-Type Master-Slave Flip-Flop 


Look-Ahead Carry Block Arithmetic Functions 
Dual High-Speed Adder/Subtractor 


4-Bit Logic Unit/Function Generator 

40188 Hex Buffer (Non-Inverting) 

"16189 Hex Inverter 

10192 Quad Differential Line Driver 

40210 | Dual 3-Input/3-Output (High-Speed) OR Gate 
10211 “Dual 3-In Input/3-Output (High-Speed) NOR Gate 
| 10216 __ Triple Differential OR/NOR Line Receiver (High- Speed) 


>| >) > 


Dual D-T -Type Master-Slave Flip-Flop (High-Speed) 


10422B CO 1024-Bit RAM (256 X 4) 
10470A __ 4096-Bit RAM (4096 X 1) 
10474A 


~ 4096- Bit RAM M (256 x x 4) 


Qt '86 
Qt "86 | 
Q1 '86 


| 
v 
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signeftics | 400K ECL 


100K ECL SERIES 
DEVICE 


TYPE DESCRIPTION AVAIL. 


100101 Triple 5-Input Gate A 
100102 Quint 2-input Gate 
100107 Quint Exclusive-OR/NOR 


COMMENTS 


100113 Line Driver 

100124 TTL-to-ECL Transiator 

100126 Backplane Driver 

100131 Triple D Flip-Flop (2ns) 

100136 


Q4 '86 


Multipurpose Counting Register 


100141 8-Bit Universal Shift Register 


Samples Q4 '86 


100166 9-Bit Comparator 
100170 Universal Decoder 
100171 Triple 4-Input Multiplexer 


100164 16-Input Multiplexer —————— 
100165 Universal Priority Encoder Ph tenn eel 


Signetics Proprietary 
Samples Q2 '86 


New Release 
Signetics Proprietary 


100255 TTL- 100K Bidirectional Translator Signetics Proprietary 


100175 100K - 10K Translator 
100179 Carry Look-Ahead Generator 
100180 Fast 6-Bit Adder 


100181 4-Bit Binary/Decimal ALU 


100422B 1024-Bit RAM (256 x 4) 
100470A 4096-Bit RAM (4096 x 1) 
100474A 4096-Bit RAM (1024 x 4) 
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GATES 


| DEVICE 
FUNCTION NUMBER 


OR/NOR GATES 
Triple 4-3-3 input NOR 
Quad 2-input NOR with strobe 
Dual 4-5 input OR/NOR 
Triple 2-3-2 input OR/NOR 
Triple 5-inpbut OR/NOR 
Quad 2-input OR/NOR (one input common) 
Quint 2-input OR/NOR with common enable input 
Quad 2-input NOR (one input common) 
Quad 2-input OR (8 OR and 1 OR/NOR) 


EXCLUSIVE-OR/NOR GATES 


Quad Exclusive-OR with enable input 10113 
Triple 2-input Exclusive-OR/Exclusive-NOR 10107. 
Quint Exclusive-OR/Exclusive-NOR with compare output 100107 
AND, AND/NAND GATES 
Dual 4-input AND/NAND 10108 
Quad 2-input AND ~ 10104 
OR-AND-INVERT COMBINATION 
Dual 2-wide 3 input OR-AND 10118 
4-wide 4-3-3-3 input OR-AND 10119 
Dual 2-wide 2-3 input OR-AND/OR-AND-INVERT 10117 
4-wide OR-AND/OR-AND-INVERT 10121 
Triple 1-2-2 input OR-AND/OR-AND-INVERT 100117 a4 
Quint 2-4-4-4-5 input OR-AND/OR-AND-INVERT 100118 | 
FLIP-FLOPS i 
DEVICE COMMON CLOCK 
Dual D-type master-slave 10131 LOW LOW LOW 
Dual D-type master-slave (high-speed) 10231 LOW LOW LOW 
Triple D-type master-slave 100131 LOW LOW LOW 
Triple D-type master-slave (high-speed) 100231. LOW 
Hex D-type master-slave 10176. LOW 
Hex D-type master-slave 100151 
Dual J-K master-slave 10135 LOW LOW LOW 
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LATCHES 


DEVICE COMMON 
FUNCTION NUMBER CLOCK RESET 


Dual D-type 2-input multiplexer, clock, and 10132 . HIGH 
common reset 

Dual D-type 2-input multiplexer, clock, and 
common reset 


CLOCK 
ENABLE 


OUTPUT 


True, 


10134 


Triple D-type 100130 
Quad with D-type inputs and enable outputs 10133 
Quint D-type with common reset, and 2 wired-OR 10175 


common clock inputs 
Hex D-type 


100150 


MULTIPLEXER 


DEVICE ENABLE SELECT 
PUNC TION NUMBER INPUT INPUTS Ove 


Quad 2-to-1, non-inverting 10158 True 
Quad 2-to-1, inverting 10159 : ~ Comp 
8-input with enable input 10164 Aso, Asi, Ase True 


Quad 2-input with latch outputs 10173 Ds True 
Dual 4-to-1 with enable input 10174 A, B True 
Quad multiplexer/iatch 100155 So, $4 True & Comp 
Dual 8-input 100163 So, $1, Se Comp 
Triple 4-input with enable input 100171 So, $4 True & Comp 
16-input 100164 So, $1, Se, $3 Comp 


DECODER/DEMULTIPLEXER 


DEVICE | ADDRESS ENABLE OUTPUT 
FUNCTION NUMBER INPUT LEVEL LEVEL 


1-of-8 decoder with 2 enable inputs -~ 10161 2 (LOW) 8 (LOW) 
(active LOW outputs) 

1-of-8 decoder with 2 enable inputs 10162 2 (LOW) 8 (HIGH) 
(active HIGH outputs) 

Dual 1-of-4 decoder with one common and 10171 2 (HIGH), 1 (LOW) 1 (LOW) 
two individual inputs (active LOW outputs) 

Dual 1-of-4 decoder with one common and 10172 2 (LOW), 1 (HIGH) 8 (HIGH) 
two individual inputs (active HIGH outputs) 

Universal demultiplexer/decoder 100170 4 (LOW) 8 (HIGH) 


REGISTERS/SHIFT REGISTERS 


FUNCTION 


4-bit universal shift register 10141 


8-bit shift register 100141 
16 X 4 read-while-write 100145 


Register file 
8-bit shift matrix 100158 
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COUNTERS 


DEVICE PARALLEL CLOCK 
FUNCTION ‘NUMBER - MODULUS ENTRY -PRESETTABLE EDGE 


Universal hexadecimal 10136 Synchronous 
Universal decade 10137 Synchronous 
4-stage counter/shift register 100136 Synchronous 


BUS AND LINE DRIVERS 


DEVICE 
FUNCTION NUMBER OUTPUT 


Dual 3-input/3-output OR line driver 10110 True 
High-speed dual 3-input/3-output OR line driver 10210 True 
Dual 3-input/3-output NOR line driver 10111 Complement 
High-speed dual 3-input/3-output NOR line driver 10211 Complement 


Triple 4-3-3-input bus driver 10123 Complement 
Quad current-mode differential bus driver 10192 True & Complement 
Quad driver a 100112 . True & Complement 
Quad driver (high-speed) 100113 True & Complement . 
Hex bus driver 100123 True 

9-bit backplane driver 100126 True 


RECEIVERS 


| | DEVICE | | 
| FUNCTION SRGABCE: OUTPUT = 


Triple differential line receiver 10114 True & Complement 
Quad differential line receiver 10115 True 

Triple differential line receiver 10116 True & Complement 
Triple differential line receiver (high-speed) i. 10216 True & Complement 
Quint differential line receiver - 100114 True & Complement 


BUFFERS, INVERTERS, TRANSLATORS 


DEVICE : me 
| FUNCTION SAGER OUTPUT 


Hex buffer with enable input, non-inverting 10188 True 

9-gate buffer 100122 Complement 
Hex inverter with enable input 10189 Complement 
Quad TTL-to-ECL translator . 10124 True & Complement 
Hex TTL-to-ECL translator 100124 True 

Quad ECL-to-TTL translator 10125 True 

Hex ECL-to-TTL translator 100125 True 
100K-to-10K translator 100175 True 
TTL-to-100K bidirectional translator 100255 True 


PRIORITY ENCODERS 
DEVICE INPUT ENABLE INPUT/OUTPUT 
FUNCTION NUMBER (LEVEL) (LEVEL) 
8-Input Lee LOW Active LOW 
Universal 1 Ss LOW Active LOW 
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ARITHMETIC FUNCTIONS 


FUNCTION DEVICE NUMBER 


4-bit arithmetic logic unit/function generator 10181 
4-bit binary/BCD ALU 
High-speed 6-bit adder 
Dual 2-bit adder/subtractor 
Look-ahead carry block 
Carry look-ahead generator 


COMPARATORS 


FUNCTION DEVICE NUMBER 
9-bit comparator | 100166 


PARITY 


FUNCTION DEVICE NUMBER 
12-bit parity checker/generator 10160 
Dual 9-bit parity generator/8-bit comparator 100160 
LSI 


FUNCTION DEVICE NUMBER 


28-bit ALU 100310 
4-byte MUX 100330 
16 X 8 switching matrix 100331 
4-byte comparator with MUX 100340 


High-speed FIFO RAM controller 100380 


ECL RAMS 


.FUNCTION DEVICE NUMBER 


1K-bit (variable organization) 10422B 
10422C 
100422B 
100422C 
10470A 
100470A 
10474A 
100474A 


4K-bit (4096 X 1) 


4K-bit (1024 x 4) 
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SIGNETICS QUALITY 

Signetics has put together a winning process 
for manufacturing ECL Logic. Our standard is 
zero defects, and current customer quality 
statistics demonstrate our commitment to this 
goal. 


The ECL Logic produced in the Standard 
Products Division must meet rigid criteria as 
defined by our design rules and as evaluated 
with a thorough product characterization and 
quality process. The capabilities of our manu- 
facturing process are measured and the re- 
sults evaluated and reported through our 
corporate-wide QAO5 database system. The 
SURE (Systematic Uniform Reliability Evalua- 
tion) program monitors the performance of 
our product in a variety of accelerated envi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress in 
achieving zero defects. 


RELIABILITY BEGINS WITH THE 


DESIGN 

Reliability and quality must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 
inherently unreliable. Signetics follows very 
strict design and layout practices with its 
digital circuits. To eliminate the possibility of 
metal migration, current density in any path 
cannot exceed 1X 10°Amp/cm? for 10K 
ECL and 2 x 10°Amp/cm? for 100K ECL. 
Layout rules are followed to minimize the 
possibility of shorts, circuit anomalies, and 
SCR-type latch-up effects. Numerous ground- 
to-substrate connections are required to en- 
sure that the entire chip is at the same 
potential, thereby precluding internal noise 
problems. 


PRODUCT CHARACTERIZATION 
Before a new design is released, the charac- 
terization phase must be completed so that 
the distribution of parameters resulting from 
lot-to-lot variations is well within specified 
limits. Such extensive characterization data 
also provides a basis for identifying unique 
application-related problems which are not 
part of normal data sheet guarantees. Char- 
acterization takes place from O°C to +85°C 
and at +10% supply voltage. 
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QUALIFICATION 

Formal qualification procedures are required 
for all new or changed products, processes 
and facilities. These procedures ensure the 
high level of product reliability our customers 
expect. New facilities are qualified by corpo- 
rate groups as well as by the quality organiza- 
tions of specific units that will operate in the 
facility. After qualification, products manufac- 
tured by the new facility are subjected to 
highly accelerated environmental stresses to 
ensure that they can meet rigorous failure 
rate requirements. New or changed process- 
es are similarly qualified. 


QAO5 

The QAOS5 system collects the results of 
product assurance testing on all finished 
goods lots and feeds this data back to 
concerned organizations where appropriate 
action can be taken. The QAO5 reports EPQ 
(Estimated Process Quality) and AOQ (Aver- 
age Outgoing Quality) results for electrical 
visual/mechanical, hermeticity, and docu- 
mentation audits. Data from this system is 
available on request. 


THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod- 
ucts from all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced in 
1964, has evolved to suit changing product 
complexities and performance requirements. 


The SURE program has two major functions: 
Long-term accelerated stress performance 
audit and a short-term accelerated stress 
monitor. In the case of ECL Logic products, 
samples are selected that represent all ge- 
neric product groups in all wafer fabrication 
and assembly locations. 


THE LONG-TERM AUDIT 

One hundred devices are subjected to each 

of the following stresses every eight weeks: 

@ High Temperature Operating Life: 
Ty = 150°C, 1000 hours, static biased 

® High Temperature Storage: Ty = 150°C, 
1000 hrs 

® Temperature-Humidity-Biased Life: 85°C, 
85% relative humidity, 1000 hrs, static 
biased 
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@ Temperature Cycling (Air-to-Air): ~65°C 
to +150°C, 100 cycles 


THE SHORT-TERM MONITOR 
Ten parts of each process batch (25,000 pcs 
typ) are subjected to a High Temperature 
Operating Life XXX 125°C, 168 hours, re- 
verse biased at Vee = —5V. 


SURE REPORTS 

The data from these test matrices provides a 
basic understanding of product capability, an 
indication of major failure mechanisms and an 
estimated failure rate resulting from each 
stress. This data is compiled periodically and 
is available to customers upon request. 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly addi- 
tional testing. 


RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the Logic SURE Pro- 
gram, Signetics' Corporate and Division Reli- 
ability Engineering departments sustain a 
broad range of evaluation and qualification 
activities. 


Included in the engineering program are: 


— evaluation and qualification of new or 
changed materials, assembly/wafer- 
fab processes and equipment, product 
designs, facilities and subcontractor; 


— device or generic group failure rate 
studies; 


— advanced environmental stress devel- 
opment; 
— failure mechanism characterization. 


The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor, however, more 
highly accelerated conditions and extended 
durations typify the engineering projects. Ad- 
ditional stress systems such as biased pres- 
sure pot, power-temperature cycling, and cy- 
cle-biased temperature-humidity, are also in- 
cluded in the evaluation programs. 


FAILURE ANALYSIS 
The SURE Program and the Reliability Engi- 
neering Program both include failure analysis 
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activities and are complemented by Corpo- 
rate, Divisional, and Plant Failure Analysis 
departments. These engineering units pro- 
vide a service to our customers who desire 
detailed failure analysis support, and they in 
turn provide Signetics with the technical un- 
derstanding of the failure modes and mecha- 
nisms actually experienced in service. This 
_ information is essential feedback necessary 
for the continued assessment of the applica- 
bility of the stress conditions utilized to mea- 
sure product performance. 


ZERO DEFECTS PROGRAM 

In recent years United States Industry, and 
particularly those of you who buy integrated 
circuits, has increasingly demanded improved 
product family. We at Signetics believe you 
have every right to expect quality products 
from a supplier. The benefits which are de- 
rived from quality products can be summed 
up in the words, lower cost of ownership. 
Those of you who invest in costly test equip- 
ment and engineering to assure that incoming 
products meet your specifications have a 
special understanding of the cost of owner- 
ship. But your cost does not end there; you 
are also burdened with inflated inventories, 
lengthened lead times, and more rework. 


SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 


Signetics has long had an organization of 
quality professionals within the operating un- 
its, coordinated by a corporate quality depart- 
ment. This organization provides. leadership, 
feedback, and direction for achieving our high 
level of quality. Special programs are targeted 
on specific quality issues. For example, a 
program to reduce electrically defective units 
improved outgoing quality levels by an order 
of magnitude. 


In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
ppm (parts per million), down from an industry 
practice of 10,000 ppm, we needed to supple- 
ment our traditional quality programs with one 
that encompassed all activities and ail levels 
of the company. Such unprecedented low 
levels could only be achieved by contributions 
from all employees, from the R&D laboratory 
to the shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 


QUALITY PAYS OFF FOR OUR 
CUSTOMERS 

Signetics' dedicated programs in product 
quality improvement, supplemented by close 
working relationships with many of our cus- 
tomers, have improved outgoing product 
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quality more than twenty-fold. Today, many 
major customers no longer test Signetics 
circuits. Incoming product moves directly 
from the receiving dock to the production line, 
greatly accelerating throughput and reducing 
inventories. Additional customers have pared 
significantly the amount of sampling done on 
our products. Others are beginning to adopt 
these cost-saving practices. 


We closely monitor the electrical, visual, and 
mechanical quality of all our products and 
review each return to find and correct the 
cause. Since 1981, over 90% of our custom- 
ers report a significant improvement in overall 
quality. (See Figure 1.) 


At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right quantity of the product at the agreed 
upon price. (See Figure 2.) Our quality im- 
provement programs extend out from the 
traditional areas of product performance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and in 
voicing. 


ONGOING QUALITY PROGRAM 


"Do it Right the First Time" 

The intent of this innovative program is to 
change the perception of Signetics’ employ- 
ees that somehow quality is solely a manu- 
facturing issue where some level of defects is 
inevitable. This attitude has been replaced by 
one of acceptance of the fact that all errors 
and defects are preventable; a point of view 
shared by technical and administrative func- 


Defective Parts per Million 
in Thousands 
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tions equally, and, we are sure, welcomed by 
our customers. 


This program extends into every area of the 
company, and more than 40 qualilty improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. Key 
components of the program are the Quality 
College, the ''Make Certain" Program, Cor- 
rective Action Teams, and the Error Cause 
Removal System. 


The core concepts of doing it right the first 
time are embodied in the four absolutes of 
quality: 


1. The definition of quality is conformance to 
requirements. 


2. The system to achieve quality improvement 
is prevention. 


3. The performance standard is zero 
defects. 


4. The measurement system is the cost of 
quality. . 
Quality College 


Almost continuously in session, the Quality 
College is a prerequisite for all management 
and technical employees. The intensive cur- 
riculum is built around the four ''absolutes"' of 
quality; colleges are conducted at company 
facilities throughout the world. 


"Making Certain'' — 
Administrative Quality 


Improvement 
Signetics' experience has shown that the 
largest source of errors affecting product and 


1982 1983 1984 1985 


OP01190S 


Figure 1. Signetics Quality Progress 
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Figure 2. Performance to Schedule On-Time Delivery 


service quality is found in paperwork and in 
other administrative functions. The ''Make 
Certain'' program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee's own actions. 


This program promotes defect prevention in 
three ways: by educating employees as to the 
impact and cost of administrative errors, by 
changing attitudes from accepting occasional 
errors to one of accepting a personal work 
standard of zero defects, and by providing a 
formal mechanism for preventing errors. 


Corrective Action Teams 
Employees with the perspective, knowledge, 
and necessary skills are formed into ad hoc 
groups called Correction Action Teams. 
These teams, the major force within the 
company for quality improvement, resolve 
administrative, technical and manufacturing 
problems. 


Error Cause Removal (ECR) 
System 

The ECR System permits our employees to 
report to management any impedient to doing 
their job right the first time. Once reported, 
management is obliged to respond promptly 
with a corrective program. Doing it right the 
first time in all company activities produces 
lower cost of ownership through product 
defect prevention. 


Product Quality Program 

To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed by 
the Product Engineering Council, a task force 
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composed of the top product engineering and 
test professionals in the company. This 
group: 


1. Sets aggressive product quality improve- 
ment goals. 


2. Provides corporate-level visibility and 
focuses on problem areas. 


3. Serves as a corporate resource for any 
group requiring assistance in quality 
improvement. 


4. Drives quality improvement projects. 


As a result of this aggressive program, every 
major customer who reports back to us on 
product performance is reporting significant 
progress. 


Standard Quality Programs 

Qualification — Formal qualification proce- 
dures are required for all new or changed 
products, processes and facilities. These pro- 
cedures ensure the high level of product 
reliability our customers expect. New facilities 
are qualified by the corporation and by the 
quality organizations of the product line that 
will operate the facility. After qualifications, 
products manufactured by the new facility are 
subjected to highly accelerated environmen- 
tal stresses to ensure that the products can 
meet rigorous failure rate requirements. New 
or changed processes are qualified similarly. 


Failure Analysis — This vital function is con- 
ducted by product line and plant failure analy- 
sis units coordinated through the corporate 
failure analysis group, a part of corporate 
reliability engineering. Our ten failure analysis 
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groups were expanded to 16 during 1984 in 
our ongoing effort to accelerate and improve 
our understanding of product failure mecha- 
nisms. 


Reliability Database — This computerized da- 
tabase contains product reliability information 
collected from around the world. It is updated 
and published quarterly in the ''Signetics 
Product Reliability Summary". 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly proce- 
dures. 


Vendor Certification Program — Our vendors 
are taking ownership of their own product 
quality by establishing improved process con- 
trol and inspection systems. They subscribe 
to the zero defects philosophy. Progress has 
been excellent. Through intensive work with 
vendors, we have improved our lot accep- 
tance rate on incoming materials as shown in 
Figure 3. Simultaneously, waivers of incoming 
material have been eliminated. Higher incom- 
ing quality material to us ensures higher 
Outgoing quality products for you. 


QUALITY AND RELIABILITY 
ORGANIZATION 


Quality and reliability specialists at the pro- 
duct-line level are involved in all aspects of 
the product, from design through every step 
in the manufacturing process, and provide 
product assurance testing of outgoing prod- 
uct. A separate corporate-level group pro- 
vides direction and common facilities. 


Quality and Reliability Functions 
@® Manufacturing quality control 
® Product assurance testing 


@ Laboratory facilities — failure analysis, 
chemical, metallurgy, thin film, oxides 


@ Environmental stress testing 
® Quality and reliability engineering 
®@ Customer liaison 


COMMUNICATING WITH EACH 
OTHER 


For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field representative in your area 
will provide you with the quickest access to 
answers. Or, write on your letterhead directly 
to the Corporate Director of Quality at the 
corporate address shown at the back of this 
data manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want to 
know about them so we can eliminate their 
causes. We are committed to zero defects. 
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Here are some ways we can help each other: 

® Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels. 

@ Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can help 
prevent problems before they occur. 
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Figure 3. Lot Acceptance Rate from Signetics Vendors 
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@ Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance. | 


@ Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action. 

@ An advance sample of the devices in 
question can start us on the problem 
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resolution before physical return of 
shipment. 


This teamwork with you will allow us to 
achieve our mutual goal of improved product 


quality. 


MANUFACTURING: DOING IT 
RIGHT THE FIRST TIME 


In dealing with the standard manufacturing 
flows, it was recognized that significant im- 
provement would be achieved by "doing 
every job right the first time'', a key concept 
of the quality improvement program. During 
the development of the program many pro- 
found changes are being made. Key changes 
include such things as implementing 100% 
AC testing on all products as well as upgrad- 
ing test handlers to insure 100% positive 
binning. Some of the other changes and 


_additions are to tighten the outgoing QA lot 


acceptance criteria to the tightest in the 
industry, with zero defect lot acceptance 
sampling across all three temperatures. 


The achievements resulting from the im- 
proved process flow have helped Signetics to 
be recognized as the leading Quality supplier 
of ECL Logic. These achievements have. also 
led to our participation in Ship-to-Stock pro- 
grams, which our customers use to eliminate 
incoming inspection. Such programs reduce 
the user cost of ownership by saving both 
time and money. 
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INTRODUCTION 

The purpose of this section is to assist 
personnel involved with testing of ECL by 
discussing various testing methods and tech- 
niques needed in testing ECL devices. 


TEST SEQUENCE 
ECL testing is usually done in the following 
sequence: functional testing, DC testing and 


Testing 


Threshold measurement is the most difficult 
DC parameter test on the automatic tester. If 
all inputs are at threshold simultaneously, the 
device may tend to oscillate when in a test 
environment. 


Make sure that each input and output is 
terminated through a 50Q resistor to —2.0V. 


Although suggested test conditions are de- 
scribed for Von, Vout, Voi, and Voit, they 


are not necessarily worst case. The following 
is a recommendation as to what to look for in 
considering output voltages in the worst case. 


Von and Voz. levels on ECL devices are 
somewhat current path dependent, i.e., the 
output voltage level can vary depending on 
how the output is being driven by the internal 
circuitry. Also, the effect is different for Voy 
than for Vo _. This can be explained by 
analyzing the circuit in Figure 1. 


AC testing. 


Functional Testing 

The purpose of functional testing is to verify 
that the device is working. Functional testing 
is done on the automatic tester by simulating 
in-circuit condition. The inputs are driven 
using Vi and Vi. values. The outputs are 
compared against Voy and Vo, limits. 


DC Testing 

After the functional testing, all DC parameters 
in the DC Characteristics are tested for each 
input and output on the automatic tester. 


© Vec2 (1) 


© Vec1 (16) 


It is important to emphasize that the specified 
limits in the DC Characteristics can be met 
only after thermal equilibrium has been estab- 
lished. Thermal equilibrium is established by 
applying power for at least 2 minutes while 
maintaining transverse air flow of 2.5 meters/s 
(500 linear feet/min). 


Power Supply 
power 


Power Supply 

supply current 
Pulse Generator DC resolution 
Pulse Generator Edge rates 


Test Fixture Contact 
resistance 


Test Fixture Output 
termination 


O Vee (8) 
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Figure 1 


Current 
capability 


Since ECL is noted for high current requirements, power supplies of Vee should be capable of 
supplying current with a 25% reserve over the highest powered part. The power supply must 
provide well over 1 Ampere. 


Noise-free Since the voltage swing on ECL input and output levels is only about 800mV, it is important that 


the power supplies be extremely. clean and free of spikes, hum, or other types of noise. 


Since the threshold measurements require that input voltage be extremely accurate and 
repeatable, the driver and the output comparator should have an accuracy of + 1mvV. 


it is important that the rise and fall time of the clock pulses be fast, clean, and free from 
overshoot. 


The Sampling scope should be able to handle rise time of 100ps and preferably should have a 
digital display for easier readout. 


Contact resistance between device pins and test pins should be kept to less than 50m{2 to 
avoid oscillation. Free length of contact (portion not matched to 5022 terminating resistor) should 
be kept to less than 10mm. 


All inputs must be terminated through a 502 resistor to ground or through a built-in 50Q resistor 
of pulse generator. 


To minimize reflection, all outputs must be terminated through a 50Q2 resistor to Ground, or 
through a built-in 509 resistor of the sampling scope. 


Jig delay Effort should be made to cut down propagation delay due to the fixture (jig) itself. 


To avoid oscillations, great care should be taken to decouple the Vcc1, Voce, Vcc3, and Veg to 


Test Fixture Decoupling 
Ground. 
[interconnection | OCOC™OSOOCOCOCOCSCSC“‘CSCSC“CNNCNCNNCN 
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Testing 


QO, Q1, and Q2 are the input transistors in 
this simplified schematic of a 10100. Q4, D1 
and D2, and R9 and R10 form the voltage 
reference supply (Vgp). If the voltage at the 
base of any or all of the input transistors rises 
above Vpp, the transistor will begin to con- 
duct current down through Ré6, thus diverting 
most of the base current away from the 
output transistor, Q5. The voltage at the 
output pin will drop toward Vy via a 502 
termination resistor, Rr. 


If only one input transistor is conducting, all 
the current that is diverted away from Q5 will 
flow through it. 


If two input transistors are conducting, that 
same amount of current will be split evenly by 
each transistor. Since the saturation resis- 
tance (Rsat) of any real transistor is not zero, 
a smaller voltage drop will result causing a 
slightly lower voltage at the output. 


If all three input transistors are conducting, 
the current will be split three ways and a still 
lower voltage will result. Since the most 
negative output voltage is Vo.min, the above 
condition would represent the worst case for 
that test. Therefore, if the most positive LOW 


state is Vo_max, the worst-case condition for. 


that would be with only one input transistor 
conducting. It is advisable then to test Vo_max 
with each input HIGH, one at a time. 


In the case of Vox, there is only one possibili- 
ty — all inputs low — so it is not necessary (or 


possible) to test anything but that one condi- 


tion. 


It is fairly simple to see from the above 
example what the worst cases are for most 
gates (provided a schematic is available). As 
the circuitry advances into flip-flops and be- 
yond into the even more advanced functions, 
the worst-case conditions become a little 
more difficult to determine, although the phi- 
losophy remains the same. The easiest way 
to determine how the output is affected is to 
start at the base of the output transistor to 
see what components directly drive it, then 
determine all of the possible combinations 
from all of the available inputs. Of course, 
only the worst possible combinations need to 
be tested. 
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Figure 2 


When testing inverting circuits, the parameter 
that is usually affected is Vo,; but in non- 
inverting circuits, Voy is path dependent. 
Referring to the simplified schematic of a 
10101 in Figure 2, the inverting output is 
affected the same as in the previous example 
but this device also has a non-inverting output 
from the emitter of Q3. With both inputs 
HIGH, Q4 diverts most of the base current 
away from the base of Q3, thus the output is 
LOW and that is the only LOW state condition 
that can exist. 


If one input goes HIGH, most of the current 
from R5 can now flow into the base of Q3 
pulling the emitter HIGH. If the other input 
transistor goes high also, the voltage drop will 
be shared equally between Q1 and Q2 and 
the voltage at their emitters could rise a few 
more millivolts. In turn, the emitter of Q4 will 
rise along with the collector of Q4, the base 
of Q3 and therefore the output emitter. So the 
worst-case VoHmax test for this device would 
be with both inputs HIGH and the worst-case 
Voumin Would be with only one input HIGH at 
a time. 


3-4 


Every effort has been made to include simpli- 
fied circuit schematics for all devices in the 
limited space of this databook to aid the in 
testing and circuit design with Signetics' ECL 
devices. 


AC Testing 

It is important to emphasize that the specified 
limits in the AC Characteristics can be met 
only after thermal equilibrium has been estab- 
lished. Thermal equilibrium is established by 
applying power for at least 2 minutes. while 
maintaining transverse air flow of 2.5 
meters/s (500 linear feet/min) over the de- 
vice either mounted in the test socket or on 
the printed circuit board. 


Since few automatic testers have sufficient 
accuracy to perform sub-nanosecond testing, 
AC testing is one of the most difficult tests to 
accomplish. Depending on the accuracy and 
repeatability of the automatic tester, a manual 
bench-type tester may be required for corre- 
lation to complement the AC testing with the 
automatic tester. 
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THE ECL GATE 

Figure 1.1 shows a basic ECL 10K OR/NOR 
gate having two inputs and two complemen- 
tary outputs. The gate’s current switching 
stage is shown in Figure 1.2. The input 
voltage, Vix, controls the current, |. When Vin 
changes logic levels, | is switched between 
Qo and Qs. Vaz, the reference voltage, is heid 
at a fixed voltage by an internal voltage driver, 
with the fixed voltage being midway between 
the input voltage threshold region. As the 
current is switched, the output voltages 
Vout and Voute also change, giving a NOR 
and an OR logical output, respectively. 


The net output voltage swing is determined 
by Rg and Re and the magnitude of |. | can be 
determined from: 


a Max(Vin, Ves) - Vee - Vee 
R7 


where Vgg is the base-emitter voltage drop of 
Qe or Qs, (on the order of 0.8V). 


If Max(Vix) > Max(Vgp), then 
Gs Max(Vin) ~ Vee - Vee 


Eq. 1.1 


Ea. 1.2 
Ry q 
If Max(Vin) < Max(Vep), then 
Max(V — Vor — V 
| = Max(Vep) ~ Vee - Vee Eq. 1.3 


R7 


| is on the order of several milliamperes (4mA 
for a 10K gate). 
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ECL Circuit Basics 


Figure 1.3 gives the switching characteristics 
of the circuit in Figure 1.2, with the output 
voltage given as a function of the input 
voltage. Four operating zones are shown, 
labeled A, B, C, and D. 


In Zone A, Vin is enough below Vgz to turn 
Qo off. V; is 


Voc — (I leakage Qo) (Rg) 


The current, |, passes almost entirely through 
Re creating a voltage drop across Reg of about 
1V (the value of Rg is selected specifically to 
achieve this). Vag is designed to be slightly 
lower than Vcc - (I) (Rg) to avoid saturation of 
Qs while maintaining a collector-base voltage 
> 0. For this purpose, Voc — Vaz is selected 
to be on the order of 1.3V. 


In Zone B, the transition region, the Vin is 
nearly Vgg. Both transistors, Qo and Qs, are 
on and conducting current. In this region the 
switching stage behaves like a differential 
amplifier. Qo and Qs are designed to be as 
nearly identical as possible so that when 
Vin = Vee, the current, |, is divided equally 
between the two, making the voltage drop 
across both Rg and Reg approximately 0.5V. 
The width of this zone is approximately 
100mvV at 25°C. The width varies with temper- 
ature by (4kT)/q (where k is the Boltzman 
constant, q is the charge of an electron, and 
T is the absolute temperature of the Vee 
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Figure 1.1. Basic 10K ECL OR/NOR Gate 
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junction) due to the temperature dependence 
of the emitter-base junctions of Qo and Qs. 


In Zone C, Viy is enough above Vg z to turn 
off Qs. As Vix rises, the emitter voltage, V_e, 
increases (since Ve = Vin — Vege (Qe) and 
Vee (Q2) is approximately constant) while Vag 
remains constant until the base-emitter volt- 
age drop of Qs is sufficient to keep Qs on. In 
this zone V2 becomes equal to Vcc - (I leak- 
age Qs) (Re) and V; = (R3) (I). Rg is designed 
to make V, close to Vcc — 1V. | varies in Zone 
C due to its dependence on Ve. Because of 
this, R7 is replaced by a current source in 
many circuits to produce better matched 
output characteristics, as well as other advan- 
tages that will be discussed in a later section. 


if Max(Vin) > Max(Vgg), then 
i Max(Vin) ~ Vee - Vee 
R7 
if Max(Vin) < Max(Vge), then 
‘i Max(Vps) - Vee - Vee 


R7 
Figure 1.2. ECL Current Switch 


Figure 1.3. Switching Characteristics of 
ECL Current Switch 
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Figure 1.4. Change in Base Current 
as a Function of Vin 
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Figure 1.5. Emitter-Follower Outputs 


In Zone D, Ve is high enough to allow Qo to 
saturate. Under this circumstance, the base- 
collector junction of Qo is forward-biased and 
the collector voltage begins to follow the 
input voltage, creating the upturn in the char- 


acteristic curve for V; in Figure 1.3. Because 


the current | can no longer be provided 
completely by the collector of the transistor, 
the difference is supplied by the base current 
of Qs, which increases considerably. The 
change in base current with increased input 
voltage is shown in Figure 1.4. This current is 
the input current of the simplified gate. The 
input voltage of an ECL gate is usually limited 
to prevent operation in Zone D. 


EMITTER-FOLLOWER BUFFERS 
— OUTPUT AND TRANSFER 


CHARACTERISTICS 

The V; and Vo signals of Figure 1.2 could be 
used directly as the output signals of the gate. 
However, there are two disadvantages in 
doing so. First, the voltage values of the logic 
levels generated by these nodes are not 
compatible with an input ‘threshold voltage 
equal to Veg, so a downward shift of V1 and 
Vo is required. Second, V1 and Vo would have 
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Figure 1.6. Vo as a Function of Io 
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Figure 1.7. Voyr as a Function 
of Ve (502. Load) 


a high impedance for values of | in the several . 


milliampere range. The addition of transistors 


Q; and Qy,, shown in Figure 1.5, eliminates: 
both of these problems. The output voltage 


level is shifted down by Vgeg(on). And, be- 
cause these transistors are configured as 
emitter-followers, they provide a low output 
impedance allowing the circuit to drive trans- 
mission lines with characteristic impedances 
of 5082 or greater. 


Figure 1.6 shows the output characteristic, Vo 
(=Vg3 or V4), as a function of the output 
current, lo, for Zone A or Zone C. Two load 
lines are shown: 502 and 250Q. The 502 load 
is connected to an intermediate voltage, Vrr, 
to limit the output current of the gate. Larger 
loads can be connected directly to Veg. 


Figure 1.7 gives the transfer characteristic, 
Vo (= V3 or V4) as a function of Ve. Note that 
the logic swing is now almost symmetrical 
about the reference voltage, Vpp, due to the 
voltage-level shifting by the Vee of the emit- 
ter-follower transistors, Q; and Q,. 


INTERNAL THRESHOLD 


VOLTAGE GENERATOR 
In 10K ECL circuits, the threshold voltage, 
Ves, is provided by the internal voltage gener- 


44 
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(Rio)(!) = (Rr)(!) 
(Rg)(1) = Y2(Re)(I) 


Figure 1.8. Internal Voltage 
Generator — 10K ECL. 


ator shown in Figure 1.8. (The NOR output 
circuitry has been excluded for simplicity.) As 
with other device technologies, the transfer 
and other characteristics of ECL gates are 
temperature-dependent. This is mainly due to 
the temperature dependence of Vee. 


As stated earlier, the logic HIGH and logic 
LOW noise margins of ECL gates should be 
symmetrical about Vee. Due to the tempera- 
ture dependence of Vge_, this is possible at 
only a single temperature when the reference 


voltage, Vgp, is. kept fixed. However, it is 


possible to maintain the symmetry of the 
noise.margins over a wide temperature range 
if the reference voltage itself is made to be 
temperature-dependent. The voltage genera- 
tor of Figure 1.8 accomplishes this. The 
reference voltage for the current switch is 
taken from an emitter-follower, Qg. Dy and Do 


-help to stabilize the current in the emitters of 


Qs and Qs against variations in temperature 
in that any change with temperature of the 
Vee of Qg and Qs is compensated by a similar 


change across D, and Do. 


Assume a. temperature change, AT. This 


temperature change will produce a voltage 
change in each forward-biased Vp¢ junction, 
the amount of voltage change being | 
AVee = —-kAT, where k = 2mV/°C. Assuming 
the gain through Qg is unity, the change in the 
reference voltage, Vgp, due to AT is given by - 
Eq. 1.4 
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When Qs conducts, Vout is at logic level 0. 
The change in Voyt due to AT is given by 
Eq. 1.5 


Re Re 
- AVepl| — | + AVeel — | - AVee 
R7 7 


Re 
Ro ~ AVgp + AVee | - AVee 
7 


AVourt (4) 


Note that in the equations for AVgg and 
AVoutT only resistor ratios appear. This result 
is important because it is possible to hold 
resistor ratios to a much tighter tolerance 
than absolute values of resistors during de- 
vice fabrication. 


When Qs is off and Voyt is at logic level 1, 
AVout(1) = - AVee Eq. 1.6 


Resistor values are chosen so that the ''aver- 
age'' AVgge of the two logic levels will equal 
AVpp. Therefore, if the Veg of Q4 and Q¢ are 
equal, then Vgpg will remain centered between 
Vou and Vo.. | 


SELECTION OF Vcc AS 
REFERENCE VOLTAGE 


(GROUND) 

Unlike TTL gates, with ECL gates it is com- 
mon practice to ground the positive end of 
the voltage supply. One advantage of using 
this arrangement with ECL gates is that it 
minimizes external noise transfer. 


Figure 1.9 shows our ECL gate with the NOR 
output omitted for simplification. Usually the 
output voltage of the gate is the voltage 
between the emitter of Q4 and Voc (Vour), but 
we could just as easily consider the output 
voltage to be that between the emitter of Q, 
and Vee (V’ourT). As far as the output signal is 
concerned, the positive and negative sides of 
the supply are the same electrical point. As 
Figure 1.9 shows, closed-circuit loops are 
formed by the connection to Vcc. A varying 
magnetic flux can be produced in these loops 
by the currents in the gate, or by currents in 
neighboring gates, which produces an electro- 
magnetic field in the loops and in Vcc. This 
electromagnetic field, or induced voltage, is 
referred to as ''noise'' because it is random 
and unpredictable. It is represented in Figure 
1.10 by the voltage source Vy. 


With the inclusion of Vy, the two sides of the 
power supply, A and B, are no longer equiva- 
lent and Vout and V’oyt are also no longer 
equivalent. Assume Qs is cut off. Then Vy 
can be considered across Re, Q4 and Rex 
only; The. impedance between the collector 
and emitter of Q, is 


Re 
(hee + 1) 


For hee =99 and Rg = 30022, Zoe = 322. 
Then, Vout = (3/1,500)Vy = 0.002V\, while 


ZcE Eq. 1.7 
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Figure 1.9. ECL Gate With NOR Output Omitted 


TC03780S 


Figure 1.10. ECL Gate (NOR Output Omitted) With ''Noise'' Generator, Vy 


Veg COMMON 


Vee 
_ CIRCUIT | CIRCUIT 


Veg COMMON 
cIRCUIT | CIRCUIT 
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Figure 1.11. Difference in Output Voltage of ECL Gate 
When Powered by Vcc vs. Powered by Vege 


V'out = (1,500/1,503)Vy = Vy. The advan- 
tage lies clearly with using Vout rather than 
V'ouT: 


It is also common practice to have the output 
terminal of a signal source and the input 
terminal of a signal measuring device use 
ground as one signal terminal. This practice is 
convenient since ground is usually the chas- 
sis on the relay rack on which the circuit is 
built, including the cabinet that houses the 
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unit, if any, and has the advantage that when 
units are interconnected, the chassis, cabi- 
nets, etc., are all joined electrically. 


Thus, since it is advantageous to use the 
positive side of Vcc as one of the output 
terminals, and also advantageous to use 
ground as one such terminal, the positive side 
of Vcc is grounded. 


Another advantage to the grounding arrange- 
ment employed with ECL is shown in Figure 
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1.11 where the output voltages of two gates, 
one powered by Vcc and one powered by 
Vee, is shown. When Vcc is common to both 
gates, Vox varies very little and the Vo, of 
each gate remains compatible with the 
threshold voltage, Vgp, of the other. Howev- 
er, when Veg is common to both gates, the 
output voltages Voy and Vo. of both gates 
can become so different that the threshold of 
the second gate is no longer compatible with 
the output voltage of the first gate. 


ECL LOGIC IMPLEMENTATION 


An ECL gate incorporating the basic structure - 


of Figure 1.1 is shown in Figure 1.12. The 
input transistors Qo and Qs are shown here in 
parallel. Additional transistors can be added 
in parallel to provide for multiple gate inputs. 


When the input voltages Vinz and Vino are in 
the LOW state (i.e. < Vgg), the input transis- 
tors Qo and Qs are cut off and Qs is conduct- 
ing. This creates a LOW level at the Vouto 
output and a HIGH level at the Voyt; output. 
If either of the input voltages goes to the 
HIGH state (i.e. > Vgp), the current will switch 
to the corresponding input transistor and cut 
Qs off. Consequently, the Vout2 output will 
go to HIGH and the Vout; output will go 
LOW. Thus, the circuit performs an OR func- 
tion 


Vo4 =A+B Eq. 1.8 


at the Voute2 output and performs a NOR 
function 


Voi =A+B Eq. 1.9 
at the Vout output. 
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Figure 1.12. ECL Logic Implementation 


signefics Chapter 2 
| Logic Function Operation 


ECL Products 


SERIES GATING 
The switching stage described in the previous G=D=AB 
section behaves like an inverting relay con- 
tact and, as with relays where contacts can 
be cascaded, ECL differential stages can also 
be cascaded. An example is shown in Figure 
2.1. Input transistors A and B have been 
placed in series to share a common current 
source, Qjo, and implement an AND function. 
It is important to avoid saturating the lower 
transistors so that the complete benefits of 
non-saturating logic can be maintained. This 
can be accomplished by shifting the thresh- 
olds of the two differential stages by a voltage 
comparable to the logic swing on input A. Sead 
Therefore, a second reference voltage, Vgo, 

is added to shift from 1V to 1.6V witless! Figure 2.1. ECL AND Gate 
to Vg;. An equal shift is implemented for input 
A by the emitter-follower, Q 2, shown in 
Figure 2.2. 


This logic block, called ''series gating,'' adds 
the NAND and AND logic functions to the OR 
and NOR capability of the basic ECL gate. 
This technique is so powerful, consumes so 
little power, and requires so few components 
that it has become the standard building 
block for complex circuits in ECL families 
having two or three levels of current-switch- 
ing. (The voltage of the 10K family was set at 
-5.2V to allow three levels of current-switch- 
ing — two voltage shifts. For a simple gate 
with only one level of current switching, 2.6V 
to 3V would certainly have been sufficient.) 
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Figure 2.2. Series Gating With ECL 
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FLIP-FLOPS 

Flip-flop functions make extensive use of 
series gating. Figure 2.3 shows a simple flip- 
flop that, under the control of a clock signal, 
latches a ''data'' bit. When the clock is in the 
LOW state, current from the source transistor, 
Qo, is switched by Qo to the differential 
"data'’ stage formed by Qs and Qj, and 
from there to the outputs Voyt and Vout. 
During the transition, this current controls the 
logic state of the “internal outputs,’ Qg and 
Qio, which reproduce the state of the data 
input. When the clock goes HIGH, the current 
is switched by Q7 to the differential pair 
formed by Qg and Q,;, which is itself con- 
trolled by the internal outputs. The circuit is 
then latched on the data state that preceded 
the rise in the clock signal, regardless of the 
subsequent state of the data input. 


In this latched state, the data in the flip-flop 
can be changed by applying a LOW logic 
state to transistor Q4 or Q44, which then 
forces the output HIGH or LOW, thereby 
accomplishing a ''set-reset'' function. 


WIRED-OR FUNCTIONS 
Figure 2.4 shows another technique for imple- 
menting complex ECL functions: the ability to 
control several output emitter-followers with 
the same gate. This makes it very easy to 
generate supplementary signals. 


In Figure 2.4, four independent logic functions 
are implemented via only two differential 
stages by combining outputs. Note that for 
the internal outputs, which need only drive 
internal inputs having relatively high imped- 
ance rather than 50Q2 lines, fairly large inter- 
nal resistors (R7 = 1k to 5k{Q) can be used for 
Vee connections. 
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Figure 2.4. Wired-OR Implementation 
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OUTPUT CHARACTERISTICS 
Figure 3.1 shows transfer curve and DC 
specification test points for a 10K ECL OR 
gate. Note the two sets of min/max logic level 
parameters. The first set, Vitmin/Vinmax: 
should cause the output to take a level 
somewhere within the Vo _max/Votmin and 
VoHmax/VoHmin Specification. The second set 
of logic level parameters relates to the 
switching thresholds. When a voltage Vj.7 is 
applied to the input, the OR output should be 
below the Vo.t level; and, when a voltage 
Vint is applied to the input, the output should 
be above the Vout level. 


Since variations in wafer fabrication process 
parameters can affect a gate's transfer char- 
acteristics, device performance is tested at 
the indicated test points to ensure that: 


1. the switching threshold falls within the 
rectangle defined at the lower left by the 
Vitt/VoLt corner point and at the upper 
right by the Vin7t/Vonut corner point; i.e. 
that switching does not begin outside this 
rectangle; 


2. quiescent logic levels fall within the spec- 
ified min/max ranges. 


In 10K ECL, this curve varies with tempera- 
ture and supply voltage changes. This is 
explained in detail in a later section. 


NOISE MARGIN 

Noise margin is a measure of a circuit's 
immunity to adverse DC operating conditions. 
Noise margin is defined for the HIGH state as 


VNH = Vout ~ ViIHT Eq. 3.1 
and for the LOW state as 
Vat = Vit - Voit Eq. 3.2 


Where ''T'' is used to denote the threshold 
value for Vou, Voi, Vin and Vi_. Figure 3.2a 
gives noise margins vs. temperature varia- 
tions for 10K ECL and 3.2b gives noise 
margins vs. power supply variations for 10K 
ECL. 


"Noise immunity'' measures the minimum 
input noise that will propagate through cas- 
caded gates. This measurement, indicative of 
a device's immunity to noise during actual AC 
system operation, is difficult to measure and, 
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Figure 3.1. ECL OR Gate Transfer Curve With DC Specification Test Points 


PARAMETER 


Vn (mV) 
a. 10K to 10K 
Minimum Noise Margin vs. Temperature Variations 


PARAMETER 


Van (mV) 


b. 10K to 10K 
Minimum Noise Margin vs. Veg Variations 


Figure 3.2. 10K ECL Minimum Noise Margins 


therefore, is not specified on datasheets. 
However, noise immunity of 10K devices is 
typically at least 40mV greater than the DC 
noise margin. 


Both 10K and 100K ECL device specifica- 
tions dictate that only one input at a time 
should be connected to a threshold level 
(Vint Or Vi-t) and that all other inputs should 
be at Vitmax OF Vitmin during testing. 


INPUT CHARACTERISTICS 

As shown in Figure 1.1, gate inputs are not 
connected directly to the base of their input 
transistors, but instead are connected 
through a network of two resistors, Ry and Ro 
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(or R4 and Rs). The resistor R; (R4) guaran- 
tees a positive (real) input impedance at all 
frequencies. High frequency capacitive ef- 
fects could cause the input current to be put 
out of phase by more than 90° with regard to 
the input voltage, causing the appearance of 
a negative resistance on the base of Qa, if Ry 
(R4) was not included. The resistor Ro (Rs) 
pulls any unused inputs LOW, eliminating the 
need for external wiring on these inputs. 
However, because of large switching tran- 
sients associated with fast rise and fall times 
and the sensitivity of clocked devices (flip- 
flops, counters, etc.), it is advisable to use 
external components with clocked devices to 
assure that the unused inputs of such devices 
are securely tied to a low logic level. 
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Figure 3.3. ECL Gate Input Characteristics 
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Figure 3.4. Effect of Temperature on Output Voltage 


Figure 3.3 shows the input characteristics of 
an ECL gate. Iitimax is the guaranteed maxi- 
mum static load that is represented by the 
gate input. |\_min guarantees the internal pull- 
down resistance. 


CURRENT CONSUMPTION 

Current consumption is specified as the Pow- 
er Supply Drain Current, lee, and is the 
current that is drawn through the supply pin, 
Vee. lEEmax is measured with Vcc at OV and 
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Veg at —5.2V since maximum circuit speed is 
achieved at this power supply value. 


The magnitude of Ice is affected by three 
separate portions of the ECL gate: the current 
switch, the reference voltage supply, and the 
output emitter-followers. Ice limits specified 
for a particular device reflect the power re- 
quirements of the current switch (or switches) 
and reference voltage supply. However, ECL 
devices can support a broad range of output 
termination resistor values, with the particular 
value chosen depending on individual system 
performance requirements. Therefore, it is 
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necessary to add power requirements due to 
input current drain and output loading to the 
specified power supply drain current limit 
given in the device's datasheet. 


EFFECT OF TEMPERATURE 

10K ECL outputs rise with increasing temper- 
ature. This is mainly due to the dependence 
Of Vee on temperature. 


Figure 3.4 shows output voltage as a function 


- Of temperature. Because of this temperature 


dependence, DC parameters are generally 
specified at three ambient temperatures: 
-30°C, +25°C, and +85°C. 


When designing with ECL devices, the follow- 
ing should be kept in mind: 


1. Maximum noise immunity is obtained 
when two connected circuits are at the 
same temperature; 


2. When a circuit is tested, thermal equilibri- 
um must be obtained before any meas- 
urements are made. 


EFFECT OF SUPPLY VOLTAGE 


ON 10K ECL saa: 

As explained in Chapter 1, 10K ECL devices 
are specified with Vcc at ground and Veg at 
-5.2V because maximum noise immunity is 
achieved with this supply configuration. This 
convention is not mandatory; and, while not 
recommended because of loss of noise im- 
munity, it is possible to operate ECL devices 
from a TTL +5V power supply. 


10K ECL devices are specified for Ver = -—5.2 
+10%. However, the best circuit speed is 
achieved with Vee = —5.2V. As Veg becomes 
more negative, both noise margin and power 
dissipation increases. As Veg becomes more 
positive, power dissipation decreases, but at 
the expense of a decrease in noise margin. 


Most 10K ECL devices have two power 
supply pins, Voc; and Voce, to reduce cross- 
coupling between internal device compo- 
nents when the outputs are driving heavy 
loads. Voc; supplies current to the output 
transistors and Voce supplies current to the 
Circuit logic transistors. _ 
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TRANSITION TIME AND 
PROPAGATION DELAY 


The dynamic characteristics of a device are 
those that define its effect on a specified 
input signal as that signal travels through the 
device. They include the time required to 
change the output from one logic state to 
another, specified as the output transition 
time, and the time required for the output of 
the device to respond to an input signal, 
specified as the propagation delay. 


To accurately measure a device's dynamic 
performance, an environment very similar to 
the system environment in which the device 
will be used should be created. Input voltages 
applied should represent signals the device 
will see in the system; i.e., pulses having 
HIGH and LOW levels that are typical of Vox 
and Vo, and having edges that are represen- 
tative of the edges generated by the outputs 
of an interfacing device. An example is shown 
in Figure 4.1. 


The output transition time (tr and try.) also 
gives an indication of the maximum operating 
frequency and of any high-frequency parasitic 
effects. For ECL devices, both trLy and trut 
are measured between 20% and 80% of the 
signal amplitude; i.e., in the transition region. 
Because ECL utilizes current-mode switching 
to eliminate transistor saturation storage de- 
lays and permits the use of differential com- 
parison techniques, transition rise times can, 
by design, be slowed via internal time con- 
stants without sacrificing throughput delays. 
This is an important advantage of ECL be- 
cause slower rise times minimize ringing and 
reflections and, therefore, simplify board de- 
sign. The typical edge rate for 100K ECL is 
1V/ns, 80% of the Schottky TTL edge rate. 


Propagation delay (tpp) defines the time it 
takes for a signal to travel internally from the 
input terminal and the output terminal of a 
device. Test equipment limitations make it 
necessary to measure the propagation time 
of ECL devices at 50% of the amplitude of 
both signals rather than at Vpp. 


INTERNAL SWITCHING 
Internal switching of the gate takes place in 
two stages (see Figure 1.10): 


1. In the first stage, the input voltage rises 
to Viy. The voltage change at the input of 
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Vin -0.9V 
INPUT SIGNAL 


80% 


WF11610S 


Figure 4.1. Waveforms for Dynamic Characteristic Measurements 


transistor Qo is delayed, however, be- 
cause of its input capacitance. When its 
input voltage enters Zone B in Figure 1.3, 
Qe begins to conduct after a given time 
delay dependent on its cut-off frequency, 
fr. 

2. In the second stage Qe delivers current 
into resistor R3. The collector voltage, 
followed by the output voltage, begins to 
change. The rate of change of the output 
voltage depends on the total capacitance 
on the collector of Qo, and varies inverse- 
ly with the load resistance of the emitter 
of Q). 


The transition time is dependent on the 
second stage, whereas the propagation delay 
depends on both stages. 


EFFECT OF CAPACITIVE LOAD 

The speed of an ECL gate is adversely 
affected by capacitive loading due to the 
emitter-followers used at the outputs. When 
the base voltage of an emitter-follower in- 
creases, the emitter follows. Any capacitance 
across the output charges rapidly through the 


low output impedance of the emitter-follower. . 


But, when the base voltage decreases, the 
emitter voltage remains fixed momentarily 
due to the coupled capacitor. Since the base 
voltage has dropped, the emitter-follower 
cuts off and any capacitance must discharge 
through a relatively large emitter resistance. 
The voltage difference between logic levels is 
small in comparison to the difference be- 
tween the supply voltage and the logic level 
voltages, however, so the discharge time will 
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not be excessively large with moderate ca- 
pacitive loads. 


As with all extremely fast logic gates, the 
upper limit on fanout of an ECL gate is not 
due to the DC loading factor, but rather due to 
the total capacitive load that a gate can drive 
in a given time. 


SETUP AND HOLD TIMES 

Two additional dynamic characteristics are 
often important: the setup time (ts) and the 
hold time (ty). The setup time is the time 
interval between the active transition of a 
timing pulse or control input during which the 
data must be maintained at the input to insure 
its accurate recognition. A minimum value is 
specified that is the shortest interval for which 
correct operation of the device is guaranteed. 
The setup time can sometimes be a negative 
value, in which case the minimum limit de- 
fines the longest interval between the active 
transition and the application of the other 
input signal for which correct operation of the 
device is guaranteed. 


The hold time is the interval during which the 
data must be retained at a specified input 
terminal after an active transition of a timing 
pulse or contro! input. A minimum value is 
specified that is the shortest interval for which 
correct operation of the device is guaranteed. 
Again, the hold time may have a negative 
value. In this case the minimum limit then 
defines the longest interval between the re- 
lease of data and the active transition for 
which correct operation of the device is 
guaranteed. 
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ADVANTAGES OF 100K ECL 

The 100K family provides a 0.75ns typical 
internal gate delay, higher on-chip integration, 
and improved immunity to voltage and tem- 
perature variations. Subnanosecond speeds 
are achieved via an oxide lateral isolation 
process that allows very small transistors with 
reduced parasitic capacitance (less than 
0.2pF) and very high switching speed 
(f7 = 5GHz). An increased current through the 
output gates also contributes to faster speed. 


A new, smaller flat package with improved 
propagation and high-frequency characteris- 
tics has been developed to support the in- 
creased performance offered by the 100K 
family. 


100K ECL devices have better immunity to 
temperature variations than do 10KH devices. 
While both 100K and 10KH have internal bias 
voltage generators that compensate internal 
thresholds for variations in supply and tem- 
perature, only 100K devices offer tempera- 
ture compensation at device outputs. 


THE BASIC 100K GATE 

Figure 5.1 shows a standard 100K gate. Note 
that the 100K gate is similar to a 10K gate, 
the essential differences occuring in the volt- 
age and temperature compensation net- 
works. 


TEMPERATURE COMPENSATION 
OF A 100K GATE OUTPUT 


Additional temperature compensation at the 
gate outputs is achieved by adding a current- 
controlling network (Rg, D;, Do) between the 
collectors of Qo and Qg3 and by a regulator 
that generates a constant 1.3V control volt- 
age for the current source, Vcs, regardless of 
variations in Veg or temperature. R7 and the 
Vee of Qs (Figure 5.1) are designed so that 
when current, |, is passing through the gate, 
(R7) (I) + Vee Qs will be equal to 1.3V. When 
Vin = Veg = —1.3V, current is divided equally 
between the differential pair formed by Qo 
and Qs, Reg is cut off, and the two output 
voltages are equal: V3 =V4=(Rg (I/2) 
+ Vee Q;. By design Vpe Q; = Vee Qs, 
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Figure 5.1. Standard Signetics 100K ECL Gate 


INPUT VOLTAGE 


-2V Ves —-1V 


OUTPUT VOLTAGE 


OP02030S 


TEMPERATURE 
+25°C 


VOLTAGE (V) 


OP02180S 


Figure 5.2. Effect of Temperature on 100K ECL Gate 
With and Without Compensation 


R7 = R3/3, and V3 = V4 = Vcs = -1.3V. The 
switching threshold (central crossover point 
in the transfer characteristic) is, therefore, 
stabilized at Vij = Vout = 1.3V, regardless of 
supply voltage and temperature. 


The Vege of Qs decreases with increasing 
temperature; therefore, for a constant Vcs, 
the current in R7 increases with increasing 
temperature. The network (Rg, D1, De) keeps 
this increase in current stable during varia- 
tions in the output levels when the gate is fully 
switched. It also absorbs an_ increasingly 
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large portion of the current as temperature 
increases. 


Figure 5.2, shows the behavior of output 
voltage levels when the stabilization network is 
not functioning. Below 0°C, practically no cur- 
rent remains in Rg and the stabilization net- 
work ceases to function. Devices can still be 
utilized below this temperature, but with re- 
duced noise immunity; therefore, 100K ECL 
device characteristics are not specified below 
0°c. 


Signetics ECL Products 


User’s Guide 


THRESHOLD REGULATOR 

The threshold regulator used in 100K ECL 
devices is shown in Figure 5.3. Vgg is regulat- 
ed to hold the input voltage threshold con- 
stant with temperature. Vcs is regulated to 
hold internal thresholds constant over tem- 
perature to help keep the output voltage 
constant. 


Since 
Vos - Vee Q 
gga cs — Vge Qg) Eq. 5.1 
Rg 
and 
Vs —-Vere Q 
Inv = (Vs - Vee O11) Eq. 5.2 


Ri4 


the current density, Jg, through Qg is deter- 
mined by Rg and (Vcs—VpeQg9) and the 
current density, Jio, through Qo is deter- 
mined by R44 and (Vege Qs — Veg Q)1). Also, 
since Vcs and Vs are connected to Vg by 
Vee Q7 and Vee Qs, Vos and Vs are almost 
equal. Therefore, the ratio between Jog and 
J10 is fixed by the ratio between Ry, and Rg. 


Due to the physics of semiconductor junc- 
tions, (Vge Q9—- Vege Qi) is proportional to 
the temperature, resulting in a high positive 
temperature tracking coefficient across Ro. 
The current through Rio is the same as that 
through Ry; and R43; therefore, they also 
have a high positive temperature tracking 
coefficient. Ry; and R;3 are designed so that 


Figure 5.3. 100K ECL Threshold Regulator 


the positive temperature coefficient across 
them exactly cancels the negative diode 
tracking coefficient of Vgc Q1, and Vpe Qe. 
Thus, the voltages Vs and Vgp are tempera- 
ture-independent. 


Q11 is a shunt regulator, with Qg and Ry, in 
negative feedback between its collector and 
base. In the absence of current from Qy9, Qy4 
sets Vs at 1 Vee and V¢ at 2 Veg, independent 
of Vcc and any current through Ry9. Additional 
current from Qiqg compensates the negative 
temperature coefficient of Q14, and makes it 


tpp Variation vs. Temp (ps/°C) 


tpp Variation vs. Supply (ps/V) 
AVon/AT (mvV/°C) 
AVo,/AT (mvV/°C) 


possible to maintain Vs independent of varia- 
tions in supply voltage and temperature. 


The capacitor, C, stabilizes the feedback 
loop, Q1;-Qg—Ry14, and prevents oscilla- 
tions in the regulator when fluctuations occur 
in current or supply voltage. 


This regulator is designed to function across 
a Vee range of -4.2V to —5.7V. 


Figure 5.4 compares the effects of tempera- 
ture and supply variations on the various ECL 
logic families. 


Figure 5.4. Effects of Temperature and Supply Variations; DC Tracking Rates for 10K, 10KH and 100K Circuits 
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LIMITATIONS OF THE REAL 
WORLD 


Logic functions implemented in the real world 
must take into account that interconnection 
wires do not transmit a perfect replica of a 
theoretical signal, but instead add signal re- 
flections and noise that can cause a system 
to malfunction. The degree to which noise 
and reflections will affect a system depends 
on the speed of the signal being transmitted 
and the distance the signal has to travel. 


The maximum duration of noise or reflections 
that can be produced on a piece of wire is 
related to its length, varying between 3 to 
4ns/ft of length, depending on the type of 
insulation used. Therefore, a flip-flop with a 
minimum setup time of 10ns can be used with 
interconnections of up to '%4 = 2.4 ft. long 
without much worry while a flip-flop with a 
minimum setup time of 2ns may experience 
problems with wires greater than 74 = ‘2 ft. 
long. 


Simple transmission line concepts allow 
waveform reflections to be predicted with 
great accuracy and provides an easy way to 
look at high-speed system wiring. 


SIGNAL TRANSMISSION 

Figure 6.1 shows a fixed voltage source, V, 
connected to a load, R, through a switch and 
a pair of wires of length x. When the switch is 
closed, the voltage does not immediately 
appear across the load. Instead, the voltage 
propagates from source to load with a finite 
velocity. Assuming the lines connecting the 
source to the load have a uniform cross 
section, the propagation velocity is given by 


, 
dL }{ dC 
dx dx 


5v = Eq. 6.1 


where L and C are the inductance and 
capacitance, respectively, of both lines. It 
turns out that even though L and C each 
depend on geometry, the propagation veloci- 
ty itself is not dependent on geometry. When 
a geometry is reduced, L decreases and C 
increases such that the product, LC, is rela- 
tively independent of geometry. Therefore, 
the propagation velocity of a wave is deter- 
mined more by the dielectric constant of the 
material and less by the geometry. 
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The reciprocal of the propagation velocity is 
the "delay per unit length,’ usually referred 
to as the "propagation delay." 
dL dC 

dx dx 
Figures 6.2a and b show the distribution of 
the voltage along the line at times t; = x;/v 
and to = xo/v. At t;, the line voltage is V from 
x=0 to x=x, and is zero for x > x. The 
voltage travels to the right with a velocity v so 
that at time to > t; the voltage has propagat- 
ed to x- Xa. As the voltage travels down the 
line, it is accompanied by a current which 
charges the capacitance of the line to voltage 
V. As the current moves a distance dx, the 
additional capacitance that is charged to 
voltage V is Cyg,. The charge required to 
accomplish this is dQ = VCg,. Therefore, 


tpp = Eq. 6.2 


Eq. 6.3 
is eye = Vevey 
d VLC 
fo NV 
=V _ = 


The parameter Zo = V(L/C) is called the 
"characteristic impedance" of the line. 


The current, |, in Equation 6.3 above is the 
magnitude of current flowing from x = 0 up to 
the point where the voltage front is located. 
To the right of the voltage front the current is 
0. | is positive when current flows to the right 
on the upper wire of Figure 6.1 and to the left 
on the lower wire of Figure 6.1. 


Let lx and Vy represent the current and 
voltage as a function of line distance, x. When 
the switch closes, a front of voltage, Vx 
moves to the right on the line with a velocity, 
v. A current front, lx, accompanies Vy. The 
distribution of current on the line at the times 
ty and ta is shown in Figure 6.2c and d. The 
voltage and current on the line, up to their 
respective fronts, is given by 


Vy Vv Jt 
—=-—-=7 = — 
(= C 


If the locations of source and load in Figure 
6.1 were interchanged, then at the closing of 
the switch a voltage and current front would 
start moving toward the left. Using the same 
sign convention as above, this voltage and 
current is given by 


Vv L 
Ix Cc 
The inductance and capacitance of a line can 
be determined from Equations 6.2 and 6.4 
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Eq. 6.4 


Eq. 6.5 


° 
<< 
2 
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Figure 6.1. Signal Transmission Line 


x 
OP02171S 


a. Voltage Vy; at Time t; ==: 
v 


d. Current ly2 at Time i= 
v 


Figure 6.2 


when the propagation delay, line length and 
line impedance are known. For a length i and 
delay T, d=T/i. And 


L = d(Zo) C=— 
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THE CHARACTERISTIC 


IMPEDANCE p> 2h 
The characteristic impedance Zo = VL/C is r 

a function of the geometry of the cross d d 
section of the line. The cross sections of 

three common lines are shown in Figure 6.3, ‘ r, 

with the expression for their respective ca- AF03170S 
pacitances given below each diagram. Since 
C increases and L decreases with reduced a. Coaxial b. Wire Over c. Parallel 
spacing, Zo will decrease if the spacing Cable Ground Wires 
between the two parallel wires in Figure 6.3c TE 271€ TE 

is reduced. A dielectric introduced between 7 se 


= —— C 
In?/a Ind Ind 
the wires will increase C while L remains Fi 6.3 aire Cc . 'T pie Li 
unchanged, again decreasing Zo. (However, gure 6.3. Three Common Types of Transmission Lines, 


acs: With Expressions for Capacitance per Meter for Each Type 
the propagation velocity is also reduced.) 


While the impedance of the coaxial cable in 
Figure 6.3a depends on the logarithm of the 
dimension ratio, the logarithm function varies 
so slowly with changes of its argument that it 
is generally not feasible to make very large 
changes in Zo by changes in dimension. 
When attenuation of the line results principal- 
ly from ohmic losses in the conductors, the 
loss for a fixed D is a minimum for D/d = 3.6. 
With D/d =3.6, using a relative dielectric 
constant of 2.3, Zo = 5122. Most commercial- 
ly available coaxial lines have impedances 
under 10022. Parallel-wire lines may have 
impedances up to several hundred ohms. 


REFLECTIONS 

Usually a wave incident on a discontinuity is 
partly reflected and partly transmitted. Any 
change in characteristic impedance encoun- 
tered along a transmission line behaves like a 
discontinuity. This is due to the fact that 
Ohm's Law, V =!R, must be satisfied at all 
times at all points along the line. Rearranging 
Ohm's Law to R= V/I, if Ry = Ro then V1/Iy 
= Vo/lo, where R is the impedance encoun- 
tered along the line and V and | are the 
voltage and current fronts travelling down the 
line. Therefore, a reflected voltage and cur- 
rent front will develop such that V4/l, will 
equal Vo/lo. 


At the moment the switch in Figure 6.4 
closes, the voltage source (assumed to have 
zero internal impedance) applies a voltage V 
to the line and delivers a current V/Zo (since 
the impedance seen by the source looking 
into the line is the characteristic impedance 
Zo). If the line is infinitely long so that the 
fronts of voltage and current never encounter 
a discontinuity, the fronts would continue 
indefinitely and there would be a constant 
impedance Zo looking into the line. 


If the line is not infinitely long, and a resistor 
R. = Zo is bridged across the line to ground, 
the bridge would look like an infinite exten- 
sion of the line. Then, when the switch 
closes, a front of voltage V and current V/Zo 
would travel down the line to the right. After a 
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Figure 6.4. Transmission Line Model 


time, t= /v, the fronts will have reached the 
bridge and from that time on the voltage 
across the line at any position, as well as the 
voltage across the bridge, will be V while the 
current at all points on the line and in the 
bridge will be V/Zo. In other words, the fronts 
reach termination and nothing further hap- 
pens. 


If the bridge resistor R, does not equal Zo, a 
discontinuity exists. When the fronts arrive at 
x= they will be related by Vj/lj= Zo. At 
x= the impedance is now R,, and the ratio 
of voltage to current in the initial wave is not 
equal to the ratio of voltage to current re- 
quired by R,. Therefore another voltage and 
current wave is created at x= in order to 
satisfy Ohm's law at this point; i.e. a reflection 
will develop and start moving to the left. The 
amplitude and polarity of the reflected fronts 
will be such that the sum of the incident and 
reflected voltage and current will be 


V+ V, = Vi Eq. 6.6 
+d, =I, Eq. 6.7 
Thus, 
V V,+V 
eae Eq. 6.8 
Ri Ri 
Also, 
i = — and = . Eqs. 6.9 & 6.10 
O- Zo 
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Figure 6.5. Transmission Line With 
Source Impedance, Rs and Zo *# R, 


Solving for V,, 


Zo Zo Re RL Ry 
1 1 
Zo RL 
1 1 
=V, —— + 
(= Zo 
SO, 
R, -Z 
v.=Vvij —o—— |=pVv,  &q.6.11 
R. + Zo 
and 
-V -p V 
pee! Eq. 6.12 
Zo Zo 


Where the parameter p, is the ‘'reflection 
coefficient’ at the load end of the line. 


Since 

VL =VitV, Eq. 6.13 
then 

VL =Vi (1 + po) Eq. 6.14 


Vi can also be determined without p. Using 
Equation 6.11 above, 


| 
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The reflection coefficient lies in the range —1 
to +1. When R = Zo, p = 0; when the end of 
the line is open, p = 1; when the end of the 
line is short-circuited, p =—1. 


A typical situation, where the load is not equal 
to Zo, is shown in Figure 6.5. A line with 
impedance Zo is terminated at the receiving 
end by R, = Zo. The source has an imped- 
ance Rg = Zo. Let a voltage, V;, of amplitude 
V be applied at t=0. The input to the line 
appears to be a resistance Zo, so at t=0 + 
the voltage step at x =0 is 


Zo 
Vi, =] = :~«COTV Eq. 6.16 
Rs + Zo 


V’; travels down the line to the receiving end, 
where the load would dissipate the entire 
front and no reflections would occur if 
R,_ = Zo. However, a reflection will develop in 
this example since Ry #Zo. This reflection 
will again be reflected at the line input, with 
reflections continuing back and forth. Each 
time a reflection arrives at the source or 
receiving ends of the line, its front will be 
smaller than the incident front so that eventu- 
ally a steady-state will be established. In the 
special cases where the reflection coeffi- 
cients are +1 or —1, excluding the effect of 
attenuation, a steady-state will theoretically 
never be attained. 


Figure 6.6 shows the effect of the ratio of R, 
to Zo. In Figure 6.6a, R, > Zo and a positive 
voltage is reflected back to the source. To the 
left of V, the current flowing to the right is |}. 
To the right of V, the net current flowing to the 
right is l;-1,, a net decrease in current. In 
Figure 6.6b, Ry, < Zo and a negative voltage 
is reflected back to the source. To the left of 
V, the current flowing to the right is again |j. 
But to the right of V, the net current flowing to 
the right is |; +1,, a net increase in current. 


MULTIPLE REFLECTIONS 
The reflection coefficient at the source deter- 
mines the response to a voltage front reflect- 
ed back to the source. From Equation 6.11, 
the reflection coefficient is 
p= dan! Eq. 6.17 
R+Zo 


If the source impedance and line impedance 
match, the reflected wave will not be reflect- 
ed back to the load and the voltage and 
current on the line will be stable with the 
values given in Equations 6.6 and 6.7. But, if 
neither the source or load impedance 
matches the line impedance, multiple reflec- 
tions will occur. 


In the presence of multiple reflections, keep- 
ing track of the waves on the line and the net 
voltages and currents at the ends can be very 
tedious. A systematic method has been de- 
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Figure 6.7. Multiple Reflections Due to Mismatch at Load and Source 


4-16 


* OP022008 


Signetics ECL Products 


User’s Guide 


veloped to make the job much more conve- 
nient. This method combines magnitude, po- 
larity and time into a graph called a lattice 
diagram. A lattice diagram for the line condi- 
tions of Figure 6.7a is shown in Figure 6.8. 
The vertical lines represent the discontinuities 
at the ends of the line. A time scale is marked 
off on each line in increments of 2T, starting 
at t(0) for Vg and T for Vr. The diagonal lines 
indicate the voltages and currents travelling 
between the ends of the line. 


The reflection coefficient of the unterminated 
end of the line is +1. Successive reflections 
tend toward steady-state of zero line current 
and a line voltage equal to the source volt- 
age. (If the unterminated end of the line were 
shorted to ground, the reflection coefficient 
would be -1 and successive reflections 
would tend toward steady-state of zero volt- 
age and a line current determined by the 
source voltage and resistance.) A negative 
coefficient of reflection always reflects volt- 
age in the opposite polarity. A positive coeffi- 
cient of reflection reflects voltage in the same 
polarity. 


At t = 0, the voltage source switches from OV 
to 0.9V. Due to the voltage divider action of 
Rs and Zo, the voltage at Vs is: 


V V Zo 1V 
Ss STEP Zo+Rs 
93 
=| —— |=0.79V Eq. 6.18 
118 


The voltages and currents: at each point on 
the lattice diagram are determined by sum- 
ming all the voltages and currents arriving at 
and leaving from the point. The process 
continues until the voltage at the end of the 
line approaches the new steady-state volt- 
age, i.e., 1.0V in this example. Figure 6.7b 
illustrates the extended ringing when the 
source, Rs, is reduced to 1392 from 252. 


A shorted line, with the reflection coefficient 
at the source end of the line negative also, is 
shown in Figure 6.9. Graph 6.9a shows the 
result when the input step function has a 
pulse width much longer than the line delay. 
In this circumstance the reflections constitute 
a train of positive pulses. Graph 6.9b shows 
the result when the input step function has a 
pulse width shorter than the line delay. In this 
circumstance the reflections constitute a train 
of positive pulses. Figure 6.9c shows a short- 
ed line for an input pulse duration >> line 
delay when the source, Rs, and the load, Zo, 
are equal (50Q in this case). 
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ST | =7.2mA 
Vg =0.93V 
Ig 10.1mA 


ST | '=12.9mA 


V7 =0.88V 
ly =9.5mA 
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NOTES: 

Vr = 0.79V + 0.79V = 1.58V 

ly = 8.5mA + 8.5mA = 17mMA 

Vot = 0.79V + 0.79V - 0.46V = 1.12V 

loy = 8.5mA + 8.5mA - 4.9mMA = 12.1MA 
V3t = 1.58V - 0.46V ~ 0.46V = 0.66V 

Igt = 17mA ~ 4.9mA - 4.9mMA = 7.2MA 
Vat = 1.12V -0.46V + 0.27V = 0.93V 

lat = 12.1MA - 4.9mMA + 2.9MA = 10.1mMA 


Figure 6.8. Lattice Diagram for Circuit of Figure 7.7 
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Figure 6.9. Reflections on a Shorted-Line 
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PC BOARD 
INTERCONNECTIONS 


Often multilayer PC boards, as shown in 
Figure 7.1, are used. Interconnections are 
implemented on one or more layers, with a 
separate layer (often more) utilized as a 
ground ‘'plane"’. The ground plane is a con- 
tinuous sheet of copper, and the impedance 
of the ground connection thus becomes so 
low that the signal appears almost entirely on 
the signal wire. Therefore, this is a very 
effective way to reduce ground noise. 


The characteristic impedance of a wire over a 
ground plane is: 


where d = wire diameter 
h = distance from ground to wire center. 


Two common types of PC boards are Micro- 
strip, shown in Figure 7.2, and Stripline, 
shown in Figure 7.3. Of the two, Microstrip 
offers easier fabrication and faster signal 
transmission but complex designs with high 
packing density will require more design ef- 
fort. Stripline, providing more interconnect 
layers, more easily facilitates a high packing 
density by providing shorter signal paths. 


The characteristic impedance of Microstrip, 
derived from Equation 7.1 above, is given by 
the following equation: 


Eq. 7.2 
8722 5.98e 
Zo? oS _ In | ———— 
VE, + 1.41 h + 0.8w 


The parameters e, h, and w are defined in 
Figure 7.2. E, is the relative dielectric con- 
stant of the insulating material. 


From Equation 6.2, the propagation delay is a 
property of the dielectric material rather than 
line width or spacing, and 


tpp = 1.016VE, ns/ft. Eq. 7.3 


where 1.016 is the reciprocal of the velocity 
of light in free space. The effective dielectric 
constant can be determined by measuring the 
propagation delay per unit of length and using 
Equation 7.3 above. 


The characteristic impedance of a Microstrip 
line, printed in copper on glass-epoxy, is 
given as a function of dielectric thickness and 
trace width in Figure 7.4. 
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Figure 7.1. Cross-Section of a Multilayer PC Board 
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Figure 7.2. Cross-Section of a Microstrip PC Board 
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Figure 7.3. Cross-Section of a Stripline PC Board 
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Figure 7.4. Impedance and Capacitance of Microstrip for Various 
Trace Widths, Printed in Copper on G-10 Epoxy 
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When the signal line is enclosed between two 
ground planes, as in Figure 7.3, the board 
material determines the dielectric constant. 
G-10 epoxy Stripline boards have a typical 
propagation delay of 2.26ns/ft. Using Equation 
7.3, the characteristic impedance of Stripline is 

Eq. 7.4 


Oe (asec re eee 
C"\ Ve.] " | 0.677(0.8 w +h) 


The characteristic impedance of Stripline, 
printed in copper on glass-filled epoxy, is 
given as a function of dielectric thickness and 
trace width in Figure 7.5. 


ECL CIRCUIT 
INTERCONNECTIONS 


Consider the connection of the output of a 
driving ECL gate to the input of a driven gate. 
The emitter-follower driver acts like a source. 
It has a low output impedance ( < 10Q2 includ- 
ing the package pin and internal connection). 
The characteristic impedance of high-speed 
PC board interconnections is usually in the 
range of 40 to 602, depending on line width 
and insulating material used. The line load 
consists of the input impedance of the gates 
connected on the line, and any termination 
resistors that may be present. The input 
resistance (several k{2).of gates connected 
on the line can be ignored because input 
Capacitance, usually several pF, outweighs 
the effects of input resistance. 


A model for the interconnection between ECL 
gates can be represented by a line of one-way 
delay, tp, with characteristic impedance, Zo. 
The sending end termination is Rg << Zo and 
the receiving endtermination is Ri >> Zo. 


As discussed in the previous chapter on 
transmission line theory, any change in char- 
acteristic impedance encountered along a 
transmission line behaves like a discontinuity 
and causes reflections to occur. 
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Figure 7.5. Impedance and Capacitance of Stripline, G-10 Epoxy 
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LINE TERMINATION 

Let's consider the case where a transmission 
line has no termination (an "open line''). At 
t=0, a voltage front, V, starts at x =0 and 
travels down the line (Figure 7.6). At t= tp, 


the front reaches x = 1 and is reflected with a . 


reflection coefficient of 

Ri-Zo _ 

Ri + Zo 
since the impedance of the load is very high 
with respect to Zo. At t= 2tp, the reflected 
front will reach x = 0 and be reflected by with 
a reflection coefficient of 

Rs - Zo 

i Rs + Zo . 
because Rs is very low with respect to Zo. The 
negative reflection results in a front at x = 1 at 
time t = 3tp that travels in the opposite direc- 
tion to the initial front. Positive reflections 
cause the signal to ‘overshoot’ the initial 
voltage level, and negative reflections cause 
the signal to ''undershoot"’ the initial voltage 
level. When occuring together, these reflec- 
tions cause a condition known as "ringing." 


PL Eq. 7.5 


Eq. 7.6 


If the signal line is short, the initial signal will 
still be rising at t= tp and the reflection will 
become part of the rising edge. If the signal 
line is long, the rise of the signal will be 
completed before t-tp and the reflections 
will act like overshoot and undershoot. There- 
fore, unterminated lines have a maximum 
recommended length 
ta 


<< 


2 tpp 


where ta =rise time 
tpp = propagation delay/unit length. 


Eq. 7.7 


Imax 


There are two configurations generally used 
to terminate transmission lines: (1) terminat- 
ing the line at the receiving end, which is 
called ''parallel termination;'' and (2) driving 
the line through a resistor inserted at the 
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Figure 7.6. Unterminated 
Transmission Line | 
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a. Parallel Termination Using Auxiliary 
Supply Voltage 


b. Parallel Termination Without — 
Auxiliary Supply Voltage 


Vee 
TCO3950S 


c. Series Termination 


Figure 7.7. Termination Configurations 


output of the gate, which is called "series 
termination." These are shown in Figure 7.7. 


Parallel termination is used for highest speed 
and for driving distributed loads. Since 
Signetics' ECL devices do not have internal 
pull-down resistors on the outputs, the termi- 
nating resistor must be returned to a voltage 


"more negative than Vo,, commonly -2V. No 


additional pull-down resistors are required at 
the output of the driving gate. 


The configuration shown in Figure 7.7b allows 
parallel termination without the use of a 
separate termination supply. In this configura- 
tion, a pair of resistors is connected in series 
between Vcc and the Veg supply. The values 
of R; and Ro are chosen to provide the 
Thevenin equivalent of the single resistor to 
~2V shown in Figure 7.7a. 
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There is a trade-off between the two parallel 
termination configurations. While the latter 
eliminates the need for a separate Vy supply, 
its average power dissipation is close to 10 
times the power dissipation of the former 
configuration. Decoupling capacitors are re- 
quired between the supply and ground for 
both configurations. 


Signetics' ECL output transistors are de- 
signed to drive low impedance loads with a 
maximum output current of 50mA. Using a 
5082 load returned to -2V gives nominal 
output levels of -0.955V at 20.9mA and 
-1.705V at 5.9mA. These output levels will 
vary with load current due to the fact that the 
transistor's output resistance is nonlinear with 
load current (the Vge of the emitter-follower is 
logarithmic with output current). The effective 
source resistance, using a 5022 load, is ap- 
proximately 622 in the HIGH state and 822 in 
the LOW state. 


The circuit shown in Figure 7.8 can be used to 
estimate quiescent output levels at various 
loads. The linearized portion of the output 
characteristic is given by 


Vou: Vout = -850mV - (622) (lout mA) 
Voi: Vout = -1670mV —- (8Q) (lout mA) 


Results are given in Figure 7.9. 


Von = -0.85V 


Vor = —1.67V 
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Figure 7.8. Termination Load 
Mode! Circuit 
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Figure 7.9. Output Characteristics With 
Terminating Resistor 
Returned to Vr7 = -2.0V 
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Since ECL outputs can drive two or more 
lines in parallel (provided the load does not 
cause the maximum rated current to be 
exceeded), the effect of load configurations 
on noise margin should be considered. Using 
Figure 7.8, two parallel 7502 terminations 
provide Voy = —-1.00V and Vo, = -1.72V, ap- 
proximately. A single 5092 termination pro- 
vides Voy = -0.96V and Vo, =-1.73V, ap- 
proximately. The single 5022 termination, 
therefore, provides 35mV less margin for Von 
and 10mV more margin for Vo_. Two parallel 
5092 terminations provide Voy =-1.07V and 
Vo_ =—-1.75V, 110mV less margin for Voy 
and 10mV more margin for Vo_. 


When using series termination, a resistor 
value should be selected such that the driver 
source resistance plus the series resistor 
equals the line impedance. The net series 
resistance and the line impedance act like a 
voltage divider and cause an incident wave of 
half amplitude to travel down the line. The 
coefficient of reflection of an open line is + 1, 
so when the incident signal arrives at the 
unterminated end of the line it will double and 
be restored to its full amplitude. If the combi- 
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Figure 7.10. ECL Gate Output 
Characteristic With 5082 Load 
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Figure 7.11. ECL Gate Output 
Characteristic With Matched 
Long Line 
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nation of the series resistor and drive source 
resistance equals the line impedance, the 
reflected wave will be absorbed without fur- 
ther reflection, eliminating any possibility of 
ringing. The ability to absorb reflected waves 
makes series termination good for intercon- 
nection configurations having impedance dis- 
continuities, such as backplane wiring 


A disadvantage of series termination is that 
driven inputs must be near the end of the line 
to avoid receiving a 2-step signal. An input will 
receive a full amplitude signal with a continu- 
ous edge provided the distance, |, to the open 
end of the line is within the recommended 
length for unterminated lines (Equation 7.7). 


MATCHED LONG LINES 

The output signal of an ECL gate with a 502 
load is shown in Figure 7.10. An applied input 
voltage, Vin, has a corresponding output 
voltage, Vs, characterized by a propagation 
time, tp, and a transition time tr. 


A line having characteristic impedance of 
50, terminated by a resistor having the 
same value, behaves like a pure 5022 resistor 
and, therefore, can be used to load the gate 
without affecting its behavior (Figure 7.11). 
‘yhe output voltage Vs of the gate has the 
same tp and ty as in Figure 7.10. Vs propa- 
gates along the line until it reaches the load 
resistor. The voltage across the 5092 load 
resistor will be identical to Vs after a time 
equal to the propagation delay of the line. 


MISMATCHED LONG LINES 


If the load terminating the line is not a 5022 
resistor, as shown in Figure 7.12, the output 
voltage remains the same as it was in the 
preceding case and is transmitted over the 
line in the same manner. However, the voit- 
age will be deformed by the load voltage, V_, 
when it arrives at the load and will not have 
the same form as Vs. If the load is capacitive, 
then the edge tr2 will be slower than the edge 
at the gate output ty}, and an additional delay 
will be added to tp. Also, because the resis- 
tive portion of the load differs from 5022, the 
amplitude of V, will be different. 


The effect of a load can be calculated from 
the diagram shown in Figure 7.13. The differ- 
ence between V, and the incident wave, Vs, 
will be reflected toward the gate causing a 
perturbation in the voltage at time 2tp. 


SHORT LINES 

lf the line is short; i.e., if tp is less than or 
equal to ty, then it is difficult to separate Vs 
and V; at the line terminals. Therefore, it is 
preferable in this case to discard the trans- 
mission line concept and work instead from 
the equivalent diagram shown in Figure 7.14. 
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Figure 7.12. ECL Gate Output 
Characteristic With Mismatched 
Long Line 
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Figure 7.13. Equivalent Load Circuit 


MULTIPLE LINES 

Figure 7.15 shows an ECL circuit driving 
multiple lines. The signal from gate G, is 
distributed successively to gates Go, G3 and 
to the group of gates, G4 through Gg. A 
matching resistor, Ry, is placed as far as 
possible down the line to minimize the length, 
L,, Of ''non-terminated" line. 


The effect of the capacitance of this non- 
terminated, and therefore unmatched, portion 
is reduced by giving it a high characteristic 
impedance, Z;. The reflections generated by 
the input capacitances of gates G4 through 
Ge, and the unmatched line segments that 
connect them to the main line, should be 
limited to 15% or 20% of the amplitude of the 
signal to maintain proper noise immunity 
between the gates. This factor is usually the 
main limitation to fanout. 


The product (Zc X Cr), where Cr is the sum 
of the capacitances loading the line, should 
not exceed the transition time, tr, of the 
signal driving the line. Therefore, it is the input 
capacitance of the other gates that causes 
the limitation to fanout. Fanout is typically 3 
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Figure 7.14. Equivalent Circuit for Short Line 


gates, but can exceed 8 gates if the system is 
well designed. - 


It is possible to branch a 502 line into two 
10092 lines, or three 150Q2 lines, as shown in 
Figure 7.16. In this configuration, each line is 
terminated by a load corresponding to its 
characteristic impedance. 


BUS LINES 


Bidirectional buses for ECL can be construct- 


ed by interconnecting gate outputs and inputs 
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Figure 7.15. ECL Gate Driving Multiple Lines 
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Figure 7.16. 5082 Line Branched Into Three 15092 Lines 


along a matched line terminated at both ends. 

Each gate output will then appear to be 

loaded by two lines in parallel; i.e., by Z¢/2. In 
this configuration, a signal can be propagated 

from one gate to another gate only if th- 
outputs of the non-active gates are in ‘..e 

LOW state. | RS 


Bus drivers are available to provide optimum 
results under these conditions. These de- 
vices can generally provide more current and 
voltage that ordinary gates, and with less 
sharp edges, to minimize reflections. 
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POWER SUPPLY 
CONFIGURATIONS 


The most common power supply network 
used in ECL systems consists of three distri- 
bution lines (Figure 8.1): 


1. the overall Voc line; 
2. the termination voltage, Vr, line; and 
3. the switching-state voltage, Veg, line. 


Two different voltage sources are used to 
supply Vr and Veg. Vz is on the order of -2V, 
and Veg is on the order of -4.5V to —5.2V, 
depending on the family. Thus, the network 
consists of two interleaved current loops, 
each with different functions. 


The Veg loop supplies the current for the 
biasing networks, the switching stages, and 
for some of the internal circuit loads. These 
currents are relatively constant. As explained 
in the preceding chapter, gate function is 
insensitive to the value of Vee. The Veg 
power supply receives almost no high-fre- 
quency current components when the gates 
switch. 


The Vy loop supplies the current for the gate 
output loads. This current is affected by 
sudden transients. Using a 5022 output resis- 
tor, this current changes from 8mA to 22mA 
within one or two nanoseconds whenever the 
gate output switches. 


The Vcc connection, which serves as a 
reference potential for the logic signals, re- 
ceives the sum total of these two currents 
simultaneously (one with a strong continuous 
component and the other with a strong alter- 
nating component). 


STATIC PARASITIC EFFECTS 
The power density distributed on boards im- 
plemented in ECL can exceed 10W/cm?. 
This means that currents passing through the 
board can reach 2A/cm*. These currents can 
cause ohmic voltage drops in the distribution 
lines, in connectors, in printed circuit traces, 
and even in the package pins themselves. 
Therefore, all circuits do not receive exactly 
the same Vcc voltage. 


A difference between supply voltages can 
cause a reduction in noise immunity. For 
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Figure 8.1. ECL Power Supply Network 
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Figure 8.2. Kelvin Connection of Power Supplies 


example, if a 20mV loss of noise immunity is 
acceptable, then the line must represent less 
than 0.02V/2A = 0.0122. A resistance this low 
requires a large cross-section for Voc con- 
nections. 


The effect of Voc on noise immunity is four 
times larger than that of Vege for 10K ECL, 
and approximately twenty times larger (due to 
the bias regulator) for 100K ECL. Conse- 
quently, a larger distribution resistance is 
tolerated by Vee. 


The effect of Vr on output levels and noise 
immunity depends on the relationship be- 
tween the load resistances (5092) and the 
gate output resistance (6 to 122). It turns out, 
therefore, that Vy is just as tolerant of voltage 
drops as Veg is. 


Depending on whether a system consists 
primarily of simple circuits (with many outputs 
per gate) or of complex circuits (with many 
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gates per output), either the Vz line or the Ve¢ 
line will be the more critical from the point of 
view of static voltage drops. Power supplies 
that provide both Vy and Ve¢ also reduce 
static noise immunity as a function of loading. 
This should be kept in mind when designing a 
system. 


In small systems using one power supply it is 
advisable that the power supply and its regu- 
lator be connected by four separate lines: two 
to carry the input current, and two for remote 
voltage sensing. This technique, known as a 
"Kelvin connection,’ is shown in Figure 8.2. 


When several sub-systems have independent 
power supplies, a power supply connection, 
as shown in Figure 8.3b, prevents current 
passing through the link between the Vcc 
lines and guarantees the supplies will provide 
equal voltages. 
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a. Wrong: Non-Equipotential Vcc 


Figure 8.3. Coupling of Multiple Power Supplies 
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A) Capacitor too far away 
B) Capacitor nearby 
C) Distribution with low characteristic impedance 


Figure 8.4. Decoupling of an ECL Gate 
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b. Right: Equipotential Vcc 


DYNAMIC PARASITIC EFFECTS 
Figure 8.4 shows the effect of distance be- 
tween the decoupling capacitor and output 
pin of an ECL circuit. The distance, x, acts like 
an inductance in series with the circuit and 
limits the effectiveness of the decoupling 
regardless of the value of the capacitor. Too 
large a distance between the decoupling 
Capacitor and output pin could allow satura- 
tion of the output transistor and create a 
significant delay in response. 


Two methods of decoupling are generally 
used. One consists of placing a decoupling 
capacitor at a distance of less than one 
centimeter from each 100K ECL package, 
and at a distance of less than five centime- 
ters from each 10K ECL package (as shown 
in Figure 8.4b). These capacitors should, of 
course, be suitable for very high-frequency 
decoupling — several tens of nanofarads in. 
value and constructed with high-quality. di- 
electric material with low absorbtion charac- 
teristics. 


In the second method, shown in Figure 8.4c, 
a long. duration of reflection is acceptable 
because the reflection’s amplitude is reduced 
by the power distribution having a very low 
characteristic impedance, thus providing an 
equivalent low inductance. This is obtained by 
means of large capacitors located near one 
another. In this case, the best solution is to 
use a multi-layer PC board with separate 
parallel planes for ground and Vrr. (If using a 
single- or dual-layer PC board, capacitance 
rails can be placed vertically on the PC 
board.) The impedance of the two parallel 
plane conductors can be calculated from: 


; 1207ht 
Cave, 
where: 


h =the thickness of the dielectric 
between the conductors > 


d =the width of the smaller conductor 


t =the relative dielectric constant of 
the insulating material 


Zc =the characteristic impedance. (ex- 
pressed in 92) 


With Zc < 192, currents on the order of 20mA 
will cause voltage fluctuations of less than 
20mV on the power supply lines, which is 
acceptable. Having Zc too high risks interac- _ 
tion between two circuits, even in the ab- 
sence of a signal on their inputs, due to 
fluctuations of voltage on the Vcc line. This in 
turn creates a risk of oscillation. On isolated 
Circuits, excessively inductive power supplies 
can cause coupling to occur between inputs 
and outputs. The resulting oscillations can, 
over the longterm, destroy some junctions in 
the input stage or in the regulator. 


Eq. 8.1 
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Integrated circuits implemented on silicon 
chips must generally be mounted in a pack- 
age to be used. This package, located be- 
tween the circuit and its environment, im- 
poses its own characteristics, or modifies 
those of the chip. In ECL, this effect is 
especially important. 


ROLE OF THE PACKAGE 

First of all, the silicon chip is very small, 
mechanically fragile, and difficult to handle. It 
can be subject to corrosion, especially at the 
level of its connections to the outside world 
(metallic interfaces). 


Finally, the chip is a major source of heat 
during operation. This heat must be removed 
efficiently to avoid the risk of rapid destruction 
of the chip due to excessive temperatures. 


In view of these problems, the package 
provides greater ease of handling, and me- 
chanical protection for the chip against 
shocks, scratches, and corrosive atmo- 
spheres. It also makes connections to the 
circuit easier, by connecting the fragile, micro- 
scopic areas on the silicon to sturdy metallic 
pins, which are accessible and easy to solder. 
This also makes circuit testing easier. On the 
thermal level, the package conducts the heat 
of the chip toward a larger surface area, and 
also makes chip-cooling easier to control. 


THERMAL BEHAVIOR OF THE 
PACKAGE 


The silicon chip acts as a heat generator 
connected to a heat media (the ambient air) 
by means of an environment consisting of 
different substances that present a resistance 
(depending on their type and size) to the 
circulation of the thermal flow. 


The temperature of the chip is an important 
parameter, for both the electrical perfor- 
mance of the circuit and its reliability. It 
should be noted that the lifetime of a compo- 
nent is reduced by half for each 10°C in- 
crease in temperature. This is true for all logic 
families; but ECL circuits require more atten- 
tion because their power level is generally 
higher. 


The calculation of thermal resistances de- 
pends on several factors. 


The chip acts as a heat generator which, by 
means of the Joule effect, provides a power 
W which it receives in electrical form from its 
power supplies. This power W has approxi- 
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mately the value of the product Vee X Ice, to 
which must be added the power dissipated in 
the output transistors: (Vo X Ip). The power 
associated with the inputs can generally be 
ignored (see Figure 9.1). 


In order for this heat to be removed, the 
temperature of the chip must increase above 
that of the surrounding environment. The ratio 
between the difference in temperature (once 
it has stabilized) and the amount of heat 
dissipated is termed the ''thermal resis- 
tance", 6. 


Each element in the path of the thermal flow 
thus presents resistance, and the entire set of 
resistances is associated, in series or in 
parallel, to form the overall thermal resis- 
tance. 


Thus, the package shown schematically in 
Figure 9.2 behaves thermally in a way that is 
analogous to the thermal behavior of the 
network shown in Figure 9.3. The characteris- 
tic temperatures are T; (the temperature of 
the junctions on the chip), T3 (the tempera- 
ture of the package wall), and Ts (the initial 
temperature of the cooling air). 


The thermal resistances to be taken into 
consideration belong to three types: 


1) Conduction thermal resistances in solids: 
such as the silicon of the chip, the 
ceramic or plastic of the package, the 
metal of the pins, the glass-epoxy plane 
and the copper traces of which the print- 
ed-circuit board consists, etc.; 


2) Convection thermal resistances related 
to a fluid medium: exchanges between 
the package wall and the ambient air, 
and (if applicable) between the wall of a 
tube and the cooling liquid, heat-transport 
phenomena within fluids in motion (venti- 
lated air); 

3) Radiation thermal resistances related to 
the heated surfaces. Some of these re- 
sistances are determined by the circuit 
manufacturer, who generally specifies 
the thermal resistance 0)c between the 
internal heat-source (junctions of inte- 
grated circuits) and the package wall. On 
the other hand, the rest of these resis- 
tances depend on the user, who defines 
the mechanical assembly (part of the 
heat being dissipated via connections) 
and the ventilation conditions. 


Thermal resistances can be calculated based 
on the specific thermal conductivities of the 
materials used. 
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Figure 9.1. Evaluation of the 
Power Dissipated 
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Figure 9.2. Thermal Analysis of 
a Flat Pack Package 
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Figure 9.3. Thermal Diagram Equivalent 
to the Package Shown in Figure 9.2 


Good thermal conductors, such as gold, alu- 
minum, and copper, have conductivities from 
200 to 400W/cm/°C; steel and alumina (of 
which ordinary packages are made) have 
lower conductivities, e.g., 15 to 30W/cm/°C. 
Still air and plastic substances (epoxy, etc.) 
are bad thermal conductors, typically having 
conductivities of less than 0.2W/cm/°C. 


The standard method of removing heat from 
the package to the ambient environment is a 
mixture of convection and radiation, for which 
the theoretical analysis is very difficult. The 


power emitted by radiation is proportional to 


the surface area of the package, and to the 
fourth power of the absolute temperature of 
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the emitting body (Stefan's Law), and de- 
pends greatly on the color of the package 
and on the condition of its surface. 


Surfaces that are matte black in color allow 
better emission. However, within a system, 
this phenomenon is very limited, because the 
energy radiated by a package is essentially 
re-absorbed by the packages surrounding it, 
and vice-versa. Overall, this phenomenon 
does not contribute toward cooling the sys- 
tem. . 


Therefore, the principal phenomenon is con- 
vection, whether natural (air movement 
caused by the difference in density between 
the air heated by the package and the sur- 
rounding air) or forced (by a fan with a known 
speed). 


Thermal resistance decreases as the air-flow 
increases, and as the surface area of the 
package exposed to the flow increases. ECL 
packages are generally specified for a trans- 
verse air-flow of 2.5 meters per second. 


For low air-flow speeds (those less than one 
m/s, or natural convection), thermal resis- 
tance is not very well defined, and depends 
greatly on the environment and on the mea- 
surement conditions, inasmuch as the actual 
air-speed at the level of the package wall can 
be non-homogeneous, or very different from 
the measured speed. 


Figure 9.4 shows, for a flat ECL 100K pack- 
age, an example of the variation of the 
junction-to-ambient-air thermal resistance as 
a function of the air-flow rate. Therefore, it is 
important to ensure good ventilation of the 
circuits, so as to be certain of the measure- 
ment conditions and of the operation of the 
circuits. . 
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Figure 9.4. Thermal Resistance of a 
Flat ECL 100K Package as a 
Function of the Air-flow Rate 


It should be noted that in very dense ECL 
systems containing many LSI packages side- 
by-side, some manufacturers use a cooling 
liquid (water or freon), because air-cooling is 
not sufficient to maintain a reasonable tem- 
perature at the junction area. 


PRINCIPAL ECL PACKAGES 

The ECL logic families, and memories, are 
available in conventional plastic or ceramic 
dual-in-line packages (DIPs). ECL 10K comes 
in 16-pin packages, and ECL 100K in 24-pin 
packages. The thermal resistance of the 16- 
pin package is approximately 50°C/W, and 
that of the 24-pin package is approximately 
35°C/W, under normal utilization conditions 
(transverse air flow of 2.5m/s). In the ab- 
sence of ventilation, these values can double 
or triple, which would be harmful to the 
circuits. The advantage of these packages is 
their easy insertion into boards, which makes 
them compatible with the utilization of auto- 
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matic-insertion equipment. The disadvantage 
is that electrical performance of extremely 
fast circuits, such as ECL 100K, is penalized 
by 200 to 400ps. 


For these reasons, another type of package 
is preferred by some customers: the '‘flat 
pack.'' ECL 100K is available in a flat, square, 
4 X 6-pin package, which has a thermal re- 
sistance of 30°C/W under normal conditions. 
Because of the smaller size of this package, 
the propagation time through the pins is 
shorter (on the order of 50ps), and parasitic 
inductances are smaller. The ability to place 
the packages closer together also makes it 
possible to reduce the length (and thus the 
propagation time) of connections between 
packages. However, these packages are 
more delicate, requiring greater care in han- 
dling and mounting, and are therefore more 
expensive to use. 


When even denser interconnections are nec- 
essary, it is also possible to use ECL circuits 
in micropackages (''mini-DIP"’) or in leadiess 
chip-carriers. This approach can cause prob- 
lems for circuits having high power dissipa- 
tion, but many 10K device types can be put 
into the SO package and are being offered as 
customer demand dictates. A ceramic J-lead 
chip-carrier package has been developed for 
100K devices and will be available in the very 
near future. Contact your Field Applications 
Engineer or salesman for information. 


In the case of highly complex integrated 
circuits (such as gate arrays), the amount of 
power dissipation (several watts) and the 
number of pins (50 to 200) require special 
attention. Special packages have been de- 
signed to solve these two problems, and 
several types can be utilized, depending on 
whether the cooling is by air or by a liquid, 
and depending on the method selected for 
placing them on the printed circuit board. 
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ECL is sometimes used in a system only in 
areas in which speed is critical. The rest of 
the system is implemented in slower technol- 
ogies. Therefore, it is necessary to know how 
to interface between ECL circuits and other 
circuits. Precautions are also necessary when 
ECL circuits belonging to different families 
are connected to one another; and even 
when circuits in the same family, but located 
on different cards or in different sub-systems, 
are connected. This section provides several 
recommendations for implementing these in- 
terfaces. 


INTERFACING 10K ECL TO 
100K ECL 


The problems encountered are mainly due to 
circuit power supplies and to the different 
behavior of logic levels depending on the 
temperature. With regard to the power supply, 
the ground for the two circuits should be the 
same. ECL 100K can operate at -5.2V and 
specification guarantees over this supply 
range are given in this data book for each 
Signetics 100K device. On the other hand, 
generally speaking, ECL 10K cannot operate 
at -4.5V. Therefore, two methods can be 
used. First, one could use two separate Veg 
power supplies, which would be complicated 
and expensive; or else one could use a single 
-—5.2V power supply. The latter solution is 
generally preferred when 100K circuits are in 
the minority in a system. 


The diagrams in Figure 10.1 and Figure 10.2 
show that direct 10K/100K coupling is func- 
tional throughout the temperature range, 
even though noise-immunity is reduced 
(mainly when an ECL 100K circuit controls a 
10K circuit at high temperature). 


In this case, it is recommended that the 
supply voltage of the 10K circuit be increased 
slightly (for example, to —5.5V). A more rigor- 
ous approach consists of utilizing a special 
100K/10K interface circuit (100175), which 
has 100K input thresholds and 10K output 
levels. The ''buffer register'' function of this 
circuit also facilitates the asynchronous trans- 
fer of data between sub-systems, at different 
speeds. 
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Figure 10.1. Static Levels — 
an ECL 100K Output 
Controlling an ECL 10K Input 
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Figure 10.2. Static Levels — 
an ECL 10K Output 
Controlling an ECL 100K Input 


INTERFACES BETWEEN ECL 
BOARDS 


By utilizing the conventional interconnection 
system consisting of wires or ‘'wrapped" 
panels between ECL boards, one risks caus- 
ing phenomena such as ECL signal reflec- 
tions at impedance discontinuities, or signal 
cross-coupling via radiation or by mutual 
capacitance. 


Because the magnitude of these effects in- 
creases with the frequencies present in sig- 
nals transmitted, and therefore with the 
sharpness of the edges, the simplest solution 
is to filter the signals as they are output from 
the boards by utilizing output circuits with 
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Figure 10.3. Interconnection Between 
Boards Via a 50S) Coaxial Cable 
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Figure 10.4. Twisted-Pair Cable Link 


especially slow edges (ECL 10K rather than 
ECL 100K), or special circuits. The outputs 
can also be slowed by capacitors on the 
order of 100pF, but the slopes obtained are 
not symmetrical (faster on the rise). 


A radical solution to this type of problem is to 
implement the interconnections between 
boards by means of 502 coaxial cables. 


This method is used when the connections 
are fairly few, because of the high cost of this 
technique (see Figure 10.3). 


Good results can also be obtained with twist- 
ed-pair wire connections driven by comple- 
mentary signals. These signals can be provid- 
ed by most ECL gates. 


The symmetrical dual-wire line has a regular 
characteristic impedance, and emits very little 
radiation. Therefore, its performance is 
scarcely worse than that of a coaxial cable. It 
also has the advantage of allowing the use of 
more conventional connectors. At the end 
of the line, a special "line receiver'' with 
differential inputs should be used (see 
Figure 10.4). 


This type of link allows great noise immunity, 
even when the grounds of the boards do not 
have exactly the same potential. 
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Figure 10.5. Flat-cable Link 


If absolutely necessary, ECL 10K signals can 
be transmitted via flat or ribbon cables provid- 
ed that the signal and its complement are 
transmitted simultaneously on adjacent lines, 
so as to reduce radiation and coupling, and to 
systematically separate the pairs thus formed 
by ground lines. Thus, structures are obtained 
whose characteristic impedance is fairly regu- 
lar, as indicated in Figure 10.5. 


For short connections, a line receiver is not 
necessary. The characteristic impedance of 
flat cables is generally indicated by the cable 
manufacturer, so that the termination resistor 
can be selected. 


All of these precautions become less critical 
when the links are short. Nevertheless, a 
signal connection should never be placed as 
far as several millimeters from a ground- 
plane, or from a connection transmitting the 
complementary signal. This way most echos 
and parasitic radiation can be avoided. 


INTERFACE TO TTL CIRCUITS 
The following remarks pertaining to TTL cir- 
cuits also apply to all the circuits that are 
compatible with TTL levels and power 
supplies (TTL, TTL-LS, TTL-S, NMOS, and 5V 
CMOS circuits). 


In all large systems in which ECL is utilized 
extensively, there is a negative power supply 
(Vee) for ECL, and a separate positive power 
supply (Vcc) for TTL. These power supplies 
share a common ground. Translation circuits 
must be used to transmit signals between the 
two groups (see Figure 10.6). 

There are two types of translation circuits: 


1. Unidirectional interfaces, having inputs in 
one logic family, and outputs in the other. 
These perform very simple logic func- 
tions, as indicated below: 

TTL/10K interface: 10124 
10K/TTL interface: 10125 
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Figure 10.6. ECL/TTL Interfaces 
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Figure 10.7. Bidirectional Interface 


Vee 
— 5.2V 


TTL/100K interface: 100124 

100K/TTL interface: 100125 
Bidirectional interfaces, allowing trans- 
mission in both directions, controlled by 
auxiliary logic signals, to define the direc- 
tion of transmission and (in some cases) 
to improve the signal (see Figure 10.7). 
For example: 


TTL 100K interface: 100255 
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Figure 10.8. ECL/CMOS Interface Passing Through TTL Levels 
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INTERFACE TO CMOS 
CIRCUITS 


Some CMOS circuits require power at 9 to 
12V, and have no TTL-compatible levels. 


Although direct interfaces with ECL are fairly 
rare, they are possible by interfacing first via 
an ECL/TTL translation circuit, and then 
through a TTL gate with an open-collector 
output. 


This interface is complex to use (see Figure 
10.8). Furthermore, if there is no Voc power 
supply for TTL within the system, it would be 
wiser to build the interface with discrete 
components. 
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Figure 10.9. Single-Voltage ECL/TTL Interface 


SINGLE-SUPPLY TTL possible to avoid having to provide a special 
INTERFACE power supply for ECL by using the circuit with 


In systems in which a single ECL circuit must TTL power supplies. 


be added and interfaced to TTL circuits, it is 
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The necessary level translation is achieved 
by a differential stage (consisting of discrete 
components) in the ECL-to-TTL direction, and 
by a diode-resistor network in the other direc- 
tion (see Figure 10.9). 


ANALOG ECL INTERFACE 

High-speed digital signal-processing applica- 
tions are becoming more and more common. 
For these purposes, digital-to-analog convert- 
ers (DACs) and analog-to-digital converters 
(ADCs) have been developed whose logic is 
compatible with ECL levels. The ADC con- 
verters are the simultaneous parallel conver- 
sion type; some of them allow sampling 
frequencies greater than 50MHz. DAC con- 
verters are simpler, utilizing current-source 
switching controlled by ECL gates. 
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THERMAL MANAGEMENT 

At the board level, local overheating must be 
avoided. As a general rule, ECL circuit boards 
are cooled by moving air. 


Overheating can be caused by either of two 
mechanisms: 


1. The temperature of the air flow increases 
from the time it enters the system until it 
leaves, and the circuits located near the 
output risk reaching excessively high 
temperatures; 


2. Acomponent that is taller than the others 
can screen the flow of air from the other 
circuits. 


Components subjected to overheating suffer 
a modification of their electrical characteris- 
tics. Moreover, their lifetime can be shortened 
considerably. 


The board itself can contribute significantly to 
the removal of heat from the circuits, if care is 
taken to place it in close contact (via its 
edges) with the metallic chassis of the equip- 
ment. in some cases, the chassis itself can 
be cooled by a liquid (water or freon). 


BOARD PRECAUTIONS 

Generally speaking, the use of sockets is not 
recommended. On the contrary, circuits 
should be soldered directly onto the boards. 
This applies even to prototypes. Doing so 
avoids problems with oscillations or signal 
deformations caused by unsuitable connec- 
tions. When it is absolutely necessary (as in 
the case of a test board, or of accelerated 
aging), a connection length less than 6mm 
should be used. 


With regard to accelerated-aging boards (i.e. 
burn-in"), it is important that all pins have 
electrical conditions that reflect normal oper- 
ation, and that the power supply and environ- 
mental conditions respect the maximum junc- 
tion temperature specified. (Somewhat para- 
doxically, this means cooling of the burn-in 
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chamber, more often it means heating of the 
chamber!) 


It is recommended that specially-designed 
burn-in chambers be used for ECL circuits 
because standard chambers risk insufficient 
temperature and air-flow control. 


The section on interconnections explained 
why careless or semi-accurate implementa- 
tion could lead to erratic operation and to 
reduced immunity to system noise. As an 
example, the use of wired-OR connections 
causes variations in the static and dynamic 
characteristics of the outputs connected be- 
tween them. Because each output carries a 
smaller average current, it sees its static 
voltage levels Voy and Vo. increase by 
several tens of millivolts. With regard to 
dynamic characteristics, the switching gate 
sees a line loaded by the outputs of other 
gates. If these gates are located too far from 
one another for the signal to reach them 
before it has completed its transition, then 
multiple echos will occur and the resulting 
signal will have undesirable oscillations. 


Another necessary precaution concerns un- 
used inputs or outputs. All outputs, even 
those not used, must be connected to V+ via 
a load resistor. If this precaution is not taken, 
then (1) the internal voltage drops of the 
circuit will be affected, significantly affecting 
the other outputs, and (2) for circuits with fast 
edges, having complementary outputs, a 
break in the load symmetry will cause irregu- 
lar current ''calls'’ on the auxiliary Voc, possi- 
bly causing significant perturbations of the 
shape and duration of the (waveform) edges 
of the gate. 


It is wise to connect all unused inputs to V+ (if 
they are in the LOW state). This procedure is 
a must for some circuits, like line receivers or 
certain memories, which do not have internal 
pull-down resistors on all their pins. For inputs 
that must be kept in the HIGH state, a small 
auxiliary source (on the order of -0.8V) 
should be used, formed by a diode and a 


resistor located between Vcc and Vr. These 
inputs can also be connected to a HIGH 
output of an unused gate. Some circuit inputs 
may be connected directly to Vcc, but this is 
not generally the case. Use of this method 
requires prior consultation with the vendor. 


Furthermore, very long lines on the board can 
capture parasitic signals arising from a local 
electromagnetic field. It is possible to reduce 
this interference by interposing lines, or 
zones, connected to ground between the 
lines, driving the signals over a given dis- 
tance. 


Care should be taken to implement all ground 
connections (such as the bottom ends of load 


‘resistors or of decoupling capacitors, and the 


shielding of coaxial cables) by means of a 


' short, wide conductor, to limit parasitic induc- 


tances. In fact, any loop, even one that 
appears small, presents an inductance and 
can radiate a high-frequency signal. 


DEVICE PRECAUTIONS 

High-speed components require very small 
dimensions, which limit the breakdown volt- 
ages of the transistors, allowing them to be 
destroyed by relatively small energies. There- 
fore, it is very important that the limit values 
for voltages, currents, and power recom- 
mended by the vendor be respected, even 


when the equipment is turned on and off. 


In particular, care should be taken not to 
apply V7 =-2V to the inputs and outputs 
before Veg is applied. 


Likewise, short-circuiting an output directly to 
Vee or to V7 should be avoided. 


In systems in which other supply voltages are 
present (e.g., TTL at +5V), care should be 
taken not to connect the inputs to these 
voltages. Unfortunately, this is a frequent 
mishap when boards are tested or when 
maintenance is performed, through contact 
with a screwdriver or with the probes of a 
measurement device. 
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TEST PHILOSOPHY 

One of the primary concerns when testing 
ECL devices on a manual or bench setup is 
the accuracy and repeatability of measure- 
ments. The largest contributing factor in this 
accuracy and repeatability is the ability of the 
operator to precisely duplicate the amplitude 
and offset values of the pulse generator 
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waveforms every time a new setup is made or 
when checking for equipment drift. 


The procedure outlined in this section pro- 
vides a method by which an operator can 
make these pulse generator waveform adjust- 
ments consistently identical between test 
sessions by eliminating as many variables as 
possible. Note: At this writing, a few digitally- 


controlled pulse generators do exist which 
can automatically provide very repeatable 
waveforms setups, but these are still quite 
expensive and are not widely available in the 
industry. This information is provided for us- 
ers who are still equipped with the older, 
analog adjustment-type pulse generators. 
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Figure 12.1. Sample AC Test Fixture Fabricated as a 4-Layer PC Board to Produce a 5002 Environment. 
Top Traces of Layer 1 (a) Produce a 50{2 Micro-Stripline With Layer 2 (b), the Ground Plane, 
and are Used as Output Lines From the DUT. Layer 3 (c) is the Ground Plane for 
the Bottom Traces of Layer 4 (d) Which are Used as Inputs to the DUT (Notice the Holes 
for the Jumpers). In the Cross-Sectional View (e), the Space between Layers 2 and 3 is 
Non-Functional Except to Provide Rigidity to the Overall Fixture 
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TEST FIXTURES 

One major variable in manual AC testing is 
the test fixture. Every test engineer has his 
own idea of what the ideal test jig should be 
and it is difficult to say which method is better 
than another. The thing to keep in mind, 
however, is eliminating variables. Things like 
maintaining a continuous 5022 environment to 
reduce reflections and therefore reduce 
waveform anomalies. This includes eliminat- 
ing any unterminated stubs that are longer 
than about 4%”, since at ECL speeds a 
reflection can be generated with sufficient 
amplitude and phase characteristics to distort 
the wavefront and reduce measurement ac- 
curacy. 


Another variable is jig delay or the delay that 
is added by the test fixture itself over and 
above that of the DUT (Device Under Test). A 
jig that cancels the effects of its own internal 
delay is quite simple to design and build but 
must be dedicated to one part type or group 


of part types having their input and output, 
pins located in the same places. This makes. 


fixturing rather expensive. However, certain 


compromises can be made with results that. 


are completely satisfactory as far as cost 
effectiveness and test integrity are con- 
cerned. 


Figure 12.1 shows an example of such a test 
fixture. The PC Board consists of four layers 
and incorporates micro-stripline techniques to 
achieve a consistent 5022 environment. Jig 
delay cancellation is accomplished by return- 
ing the input signal reference to the sampling 
scope directly from the DUT input pin under 
test. Since the length of the PCB trace from 
the DUT input pin to the reference output 
connector is the same length as the trace 
from the DUT output pin to the measured 
output connector (see Figure 12.2), and the 
length of each coax cable from the jig to the 
sampling scope inputs are also equal, the jig 
delay is virtually transparent. 


The only problem now is that there is an 
unterminated stub also connected to the DUT 
output pin which is two or three inches long, 
causing abberations on the output waveform 
which may or may not be visible on the scope 
display, depending on their amplitude and 
phase relationship to the actual output signal. 
These abberations may appear as a slight 
overshoot or undershoot or subtle roll-off of 
the rising or falling edge. The signal may be 
grossly distorted or no distortion may be 
apparent at all except that the measured 
propagation delay may vary from its true 
value by a few hundred picoseconds. 


This stub could be removed by cutting the 
trace, but this would prevent the jig from 
being used for any other device whose input 
pin is in that particular location. Therefore, a 
compromise will need to be made. In Figure 
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Figure 12.2. The Reference for the Input Signal is Taken at the DUT 
Pin After Length L;. Since the Length of the Two Output Traces 
(Lp and L3) are Equal, Fixture Delay Cancels Out Leaving Only the 

Delay Through the DUT Package and Circuitry. 
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Figure 12.3. Trace Used as an Input has Jumper (A) Installed but Trace Used 
‘as an Output has no Jumper (B), Leaving a Stub (C) of Less Than ¥4” Long. 


12.3, the input traces have been designed so 
that a jumper may be installed, if needed, or 
removed, if not needed, for a given part. With 
the jumper removed (as in the case of an 
output pin), the unterminated stub is less than 
¥4" long. Even at 100K ECL speeds this 
length does not create enough delay in the 
reflected signal to significantly distort the 
waveform, i.e., the roundtrip delay in the stub 
is considerably shorter than the transition 
time of the output signal. 


With the jumper installed (as in the case of an 
input pin), the line is now terminated via the 
scope input, and although there is a short 
length (less than 44”) of discontinuity in the 
5082 microstrip, it is not significantly different 
in impedance to cause anything but a minor 
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distortion in the signal that reaches the DUT 
input pin. Since the input signal's reference to 
the scope is taken after the jumper, both the 
scope and the DUT will see the same signal 
and the DUT itself will tend to ignore these 
minor abberations at its input. 


One other very important thing to remember 
is to use adequate power supply bypass and 
filtering capacitance. Because of the ex- 
tremely fast edge rates associated with ECL, 
the instantaneous power factors during tran- 
sition times are almost astronomical. These 
capacitors need to be placed as close to the 
DUT power and ground leads as physically 
possible. Bypass (or decoupling) capacitors 
should be selected for their integrity at ultra- 
high frequencies, i.e., their dielectric absorp- 
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Table 1. Input Parameters for Manual AC Measurement of ECL Devices 


at Room Temperature (25°C) 


PARAMETER 


Amplitude 
Offset 


tr, tf 
Rep. Rate 


Duty Cycle 
tion characteristics should be as low as 
possible. 


PULSE SOURCE ADJUSTMENTS 
As mentioned earlier, the pulse generator 
waveform adjustments are probably the sin- 
gle biggest variable in ECL AC measurements 
and also the most difficult to control because 
of the inability of the operator to accurately 
repeat exactly the same setup at each test 
session. The procedure outlined below is 
suggested in order to eliminate as many of 
the human and mechanical variables as pos- 
sible so as to reduce this art closer to the 
science that it should be. 


THE HUMAN FACTOR 

In many of today's test labs, most of the 
sampling scopes that can be found which 
include built-in digital readout capability which 
can display the precise value of a signal's 
amplitude, transition times, and propagation 
delay, do not have a provision for digitizing its 
DC offset from ground. Because of the CRT 
display size, the graticule resolution, and 
parallax error, the human eye is incapable of 
consistently resolving the offset measure- 
ment to any better than 10 to 20mV. But a 
difference of even 2 or 3mV in the signal 
offset will alter the propagation delay mea- 
surement of an ECL device by several tens of 
picoseconds. 


The repeatability of this offset measurement 
can be increased significantly with the use of 
a few other pieces of standard laboratory 
equipment, including a high-quality DVM (Dig- 
ital Volt Meter) with resolution down to at 
least 1mV. 


DC OFFSET MEASUREMENT 
To accurately measure the input signal's DC 
offset using a DVM, a few assumptions have 
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800mV 740mV 


310mV 310mV 
2ns 700ps 


1MHz 1MHz 
50% 50% 


to be made. First, it is assumed that a 
squarewave of amplitude A and exactly 50% 
duty cycle will generate a display of A/2 ona 
DVM that is set to measure DC volts, provid- 
ed that there is no DC offset on the signal. 
Second, it is assumed that any DC offset 
added to the signal will merely add to the A/2 
value. And third, it is assumed that the 
bandwidth of the DVM is wide enough to 
prevent significant roll-off of the squarewave 
signal which could introduce non-linearities 
into the measurement. This, however, will 
decrease the accuracy of the measurement 
but not the repeatability of it as long as the 
same DVM is used each time. 


Keeping these assumptions in mind, the DC 
offset adjustment is made as follows: 


1. Set the pulse generator output signal to a 
repetition rate of approximately 1MHz 
and exactly 50% duty cycle (a frequency 
counter should be used for this). 

2. Using a sampling scope with a digital 
readout set to measure volts, adjust the 
signal amplitude of the pulse generator to 
800mV (for 10K ECL). 


3. Adjust ta and te to 2ns, 20 to 80% (for 
10K ECL). 


4. Recheck steps 2 and 3 until satisfied with 
the adjustment accuracy (the amplitude 
and transition time adjustments might 
interact with each other). 


5. Disconnect the 5002 coax cable from the 
input of the sampling scope and connect 
it to the input of a DVM whose input is 
terminated in 5082. The 5022 termination 
should be as physically close as possible 
to the DVM input connector. With the DC 
offset of the pulse generator set at OV, 
i.e., the negative swing of the signal is at 
OV and the positive swing is at 800mV, 
the DVM should read 800mV divided by 
2, or 400mV. 


6. The standard DC offset for a 10K ECL 
input signal is 310mV (see Figure 12.4). 
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Therefore, the DC offset control of the 
pulse generator should be adjusted so 
that the DVM reads 710mV, which is one 
half the amplitude or 400mV plus 310mV 
of offset. 


OP02160S 


Figure 12.4. 800mV/2 + 310mV = 710mV 


The input signal is now set up and may be 
connected to the test fixture but it should be 
checked periodically during a test session to 
make sure it has not drifted. Variations of this 
method will need to be developed to suit 
individual test requirements, but if the basic 
principle is followed, one of the major vari- 
ables in ECL AC testing will be brought under 
control. 


AC MEASUREMENTS OVER 


TEMPERATURE RANGE 

In 10K ECL devices, Vgp drifts with tempera- 
ture. The amount of drift varies between part 
types due to internal power dissipation and 
various other characteristics but is approxi- 
mately equal to 1.1mV/°C. This affects the 
amount of DC offset to be used when mea- 
suring AC parameters at other than room 
temperature. For example: At room tempera- 
ture (25°C), a part would normally require a 
310mV offset. If the part were to be tested at 
85°C, the offset would have to be increased 
by 1.1mV/°C times 60° (AT) or 66mV. A total 
offset of 376mV would be required. Using the 
formula from step 6 above, one-half the 
signal amplitude (400mV) plus 376mvV of 
offset would produce a reading on the DVM 
of 776mV. 


100K ECL devices are designed with internal 
compensation which virtually eliminates any 
drift due to operating temperature. Therefore, 
the same offset value may be used over the 
entire temperature range. However, the input 
signal conditions for 100K devices differ 
slightly from those used for 10K, but the same 
principles apply to either family and the same 
procedures and precautions should be used 
(refer to Table 1 for input pulse parameters). 
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INTRODUCTION 

Signetics' 10K and 100K ECL data sheets 
have been configured for quick usability. They 
are self-contained and should require mini- 
mum reference to other sections for further 
information. 


FEATURES AND DESCRIPTION 

Features and/or Descriptions are shown on 
the left column starting at the top of the first 
page of the data sheets for quick reference. 


TYPICAL PROPAGATION DELAY 


AND SUPPLY CURRENT 

The typical propagation delays listed at the 
top of the data sheets are the average 
between tp_y and tpy, for the most significant 
data path through the part. 


The typical lee current shown in that same 
specification block is the average current. It 
represents the total current through the pack- 
age, not the current through the individual 
functions. 


LOGIC SYMBOLS 
There are two types of logic symbols. The 
conventional one, ''Logic Symbol,"’ explicitly 
shows the internal logic (except for complex 
logic). The other is “Logic Symbol (IEEE/ 
IEC)" as developed by the IEC and IEEE. The 
Logic Symbol by IEEE/IEC is described in 
IEEE Standard 
Graphic Symbols for Logic Functions 
ANSI/IEEE Std 91-1984 
(Review of ANSI/IEEE Std 91-1973 
[ANSI Y32.14-1973]) 
and can be ordered through 
IEEE Service Center 
445 Hoes Lane 
Piscataway, New Jersey 08854 
Phone: 201-981-0060 


ABSOLUTE MAXIMUM RATINGS 
Absolute maximum ratings are limiting values 
of operating and environmental conditions 
applicable to all 10K and 100K devices, which 
should not be exceeded under the worst 
probable conditions. . 


These values are chosen by Signetics to 
provide acceptable serviceability of the de- 
vice, taking no responsibility for equipment 
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variations, environmental variations, and the 
effects of changes in operating conditions 
due to variations in the characteristics of the 
device under consideration and of all other 
electronic devices in the equipment. 


The user should design so that, initially and 
throughout life, no absolute maximum value 
for the intended service is exceeded with any 
device under the worst probable operating 
conditions with respect to supply voltage 
variation, equipment component variation, 
equipment control adjustment, load varia- 
tions, signal variation, environmental condi- 
tions, and variations in characteristics of the 
device under consideration and of all other 
electronic devices. 


Absolute maximum ratings imply that any 
transient voltages, currents, and tempera- 
tures should not exceed the maximum rat- 
ings. 


Input voltage, Vij, should never be more 
negative than Ve¢ at any time. 


Output current should never exceed the maxi- 
mum value in either HIGH level or LOW level 
state. 


Family Specifications for Absolute Maximum 
Ratings for 10K and 100K families are shown 
in Tables 1 and 2, respectively. 


DC OPERATING CONDITIONS 
The DC Operating Conditions table has a dual 
purpose. In one sense, it sets some environ- 
mental conditions (operating case tempera- 
ture), and in another, it sets the conditions 
under which the limits set forth in the DC 
Electrical Characteristics table and AC Elec- 
trical Characteristics table will be met. Anoth- 
er way of looking at this table is to think of it 
not as a set of limits guaranteed by Signetics, 
but as the conditions Signetics uses to test 
the parts and guarantee that they will then 
meet the limits set forth in the DC and AC 
Electrical Characteristics tables. 


10K ECL circuits are characterized with Voc 
and Vcco at ground level and Veg at —5.2V. 
This arrangement gives the best noise immu- 
nity. Veg at -—5.2 results in the best circuit 
speed. A more negative Vee will increase 
noise margins at the expense of increased 
power consumption. Other values of Veg are 
possible but DC and AC parameters will differ 
slightly from the specified values. 
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100K ECL circuits are characterized with 
Voc1 and Voce at ground level and Veg at 
-4.2V, ~-4.5V, and -4.8V. This arrangement 
also gives the best noise immunity. Other 
values of Vee are possible but DC and AC 
parameters will slightly differ from the speci- 
fied values. 


Family Specifications for DC Operating Con- 
ditions for 10K and 100K families are shown 
in Tables 3 and 4, respectively. 


DC CHARACTERISTICS 

Family Specifications for DC Characteristics 
for 10K and 100K ECL families are shown in 
Tables 5 and 6, respectively. However, liq, lit, 
and leg vary from device to device for 10K 
ECL families and similarly |), lin lee, AVon/ 
AVeg, AVo_/AVec, AVep/AVeE vary from 
device to device for 100K ECL families. 


It must be emphasized that the specified 
limits shown in the DC Characteristics can be 
met only after thermal equilibrium has been 
established. Thermal equilibrium is estab- 
lished by applying power for at least 2 min- 
utes while maintaining transverse air flow of 
2.5 meters/s (500 linear feet/min) over the 
device either mounted in the test socket or on 
the printed circuit board. 


Make sure that each output is terminated via 
a 502 resistor to -2.0V. 


Although it is not recommended to use Veg 
other than —5.2V, if Veg other than —5.2V is 
used, changes in VoL, Von, and Vgzp level 
must be taken into consideration. 


Although suggested test conditions are de- 
scribed for Von, Vout, VoL, and Voit, refer to 
Section 3 Testing, DC testing for what to look 
for in considering output voltages in the worst 
cases. 


The test values for DC Characteristics are 
defined and given in the Family Specifications 
for Transfer Characteristics for 10K and 100K 
ECL families and shown in Figures 1 and 2, 
respectively. 


The conditions for the Transfer Characteris- 
tics for the 10K ECL families are T, = + 25°C, 
Vee = -5.2V, Voci = Voce = GND; and 5092 
matched inputs and outputs. 


The conditions for the Transfer Characteris- 
tics for the 100K ECL family are T, = 25°C; 
Vee = -4.5V, Voci = Voce = GND; and 5002 
matched inputs and outputs. 
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Table 1. Family Specification for Absolute Maximum Ratings for 10K ECL Families 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are 
specified over the operating case temperature range.) 


[vec SienywotageSSSCSC~“*~*S*S*~“~*S*S*S*S*S‘“‘~*s*~‘“‘“s~*~srSCSC~ SCC 
lo 
Ss : | 


T. Storage temperature -55 to +125 


Ty Maximum junction temperature _ 


Table 2. Family Specification for Absolute Maximum Ratings for 100K ECL Families 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are 
specified over the operating case temperature range.) 


lo 
Ss 
J 


T Storage temperature _ 755 to +125 
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Table 3. DC Operating Conditions (Family Specification for 10K ECL Families) 


10K ECL 
PARAMETER 


Typ 


Voci1, Voce Circuit ground 
VEE Supply voltage (negative) 


Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 
Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30°C 
Ta = +25°C 
Ta = +85°C 


Vin HIGH level input voltage 


- 1205 
-1105 
- 1035 


VHT - HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


- 1890 
-1850 
-1825 


VIL ; LOW level input voltage 


+ 
nN 
on 


Ambient temperature 


Table 4. DC Operating Conditions (Family Specification for 100K ECL Families) 


100K ECL 
PARAMETER 


Typ 


Ver = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Veg = —4.5V 
Ver = —4.8V 
Veg = -4.2V 
Veg = —4.5V 
Veg = -4.8V 
Vee = -4.2V 
Vee =-4.5V | -1810 
Ver = -4.8V 


b 


< 


5 


-1150 


HIGH level 


ViH input voltage 


-—1150 


HIGH level input 


ViHT threshold voltage 


Vec1 = Vec2 = GND 
Ta =0°C to +85°C 


LOW level input 
threshold voltage 


VILT 


| ] 

= are 
= = 
o (o>) 
on on 


a 
—_k 
a 
~N 
a 
* 
< 


LOW level 


Vit input voltage 


Ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics may vary slightly from specified values. 
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Table 5. DC Characteristics (Family Specification for 10K Families) — 
Voc1 = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, Output loading with 502 to -2.0V +0.010V, unless otherwise specified! 


PARAMETER MIN TYP UNIT TEST CONDITIONS? 


-700 mV 
mV 
T mv 
mV 
mV 
mV 
mV 
mv | 
er 
HA 
pA 
HA 


HIGH level 

output voltage laes © 
Ta = +85°C 

HIGH level Ta = -30°C 


-890 
- 1080 
-980 


voltage . 
LOW level 
ae 
voltage 


~1655 
- 1630 


rare 
threshold am 25°C 


~1595 


mv | 
se 
-1675 | mV | 

| ~4650 | mv | 
~1615 — 
uA | 

| uA 


LOW level 
output voltage 


LA 


HIGH 3 

fig level Ta = + 85°C 
input Ta = ~30°C | uA 
current 


Ta = + 85°C 
Ta =—-—30°C 


LOW level et A 
Ie input current aime 

Ta = + 85°C LA 

mA 

VEE = 

—lee supply Ta = + 25°C mA 

cule Ta = +85°C mA 

AVou HIGH level 
output voltage 0.016 V/V 


AVegE 


compensation 
AVoL LOW level 
a output voltage 0.250 
AVeE compensation 
AVpp Reference bias 
perence voltage 0.148 
AVeE compensation 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. : 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 1. 
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Table 6. DC Characteristics (Family Specification for 100K Families) 
Voc1 = Voce = GND, Veg =-4.2V £0.010V to -4.8V +0.010V, Ta= 7 to <a unless otherwise specified’ 3 


vee =40 pate To 


HIGH level 
output voltage 


VoH 


HIGH level Vee = -4.2V -1035 


“to 8V -1045 


voltage 


a cs 
VOLT threshold EE TE eeY tere 


voltage 


! 
— 
or 
ive) 
io) 


LOW level 
output voltage 


VoL 


HIGH level 
input current 


LOW level 
input current 


Vee supply 
current 


—leE 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these "worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 2. 
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NOTES: 
Vinmax ~— Maximum HIGH level input voltage (the most positive Vj). 
V ~810 Vint —-HIGH level input threshold voltage. 
OHmax ( mV) Vibe Vict -LOW level input threshold voltage. 
Vormin (— 960mV) pon ~ Seats, Y ped Vitmin ~ Minimum LOW level input voltage (the most negative Vj). 
Vonr (— 980mV) 4 ‘ 


Gs ~ VoHmax — Maximum HIGH level output voltage (the most positive Vo},) under the specified input and loading 


~<A 
AS 


condition. 
GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
OPERATING condition. 
BREA Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
, bags oven me CK Es eee VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
‘OLmax(~ 1650mV) [4 Mh sssrad VoL ~ Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (— 1850mV) Wt me conditions. 
Vitmin Vv Votmin — Minimum LOW level output voitage (the most negative Vo,.) under the specified input and loading 
(-1850mV) Vv) conditions. 
Vit IHT Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
(-1475mV) | (—105mV) and output threshold level). a: 


Ves 
(— 1290 mV) 


Woe 
WSS 
AAAS 


NS 


DF05480S 


Figure 1. Transfer Characteristics Family Specification for 10K ECL 


NOTES: 
Vitmax —Maximum HIGH level input voltage (the most positive Vj,). 
Vint — HIGH level input threshold voltage (also Vitmin)- 
VoHmax (— 880 mV) ———~ | phaghaghenherlalal 7 7 Lerherherh Vitt ~ LOW level input threshold voltage (also Vj: max). 
Voumin (— 1025mV) SS iain FA, aa Vitmin — Minimum LOW level input voitage (the most negative Vj,). 
Vout (— 1035mv) i) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


oo condition. 
y 


/) Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
( TYP condition. 

Vour (— 1610mV —— eerie Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~~ 1820mV) —~ VOT /VITT Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1810mV) —— | Vo_max — Maximum LOW level output voitage (the most positive Vo.) under the specified input.and. loading 

conditions. 
Vv A Votmin — Minimum LOW level output voltage (the most negative Vo _) under the specified input arid loading 
(tomy (arent | Resmy) (c'sB8imy Onaons: 
a ‘VeB ~ Reference Bias voltage. The internally generated reference voltage which is used to set the input 


Vas and output threshold level. 
(- 1320mV) 


DF05450S 


Figure 2. Transfer Characteristics Family Specification for 100K ECL 
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AC CHARACTERISTICS 

Since AC Characteristics vary from device to 
device there is no family specifications as 
such. 


It must be emphasized that the specified 
limits shown in the AC Characteristics can be 
met only after thermal equilibrium has been 
established. Thermal equilibrium is estab- 
lished by applying power for at least 2 min- 
utes while maintaining transverse air flow of 
2.5 meters/s (500 linear feet/min) over the 
device either mounted in the test socket or on 
the printed circuit board. AC Characteristics 
may be tested either in non-offset bias condi- 
tion or in offset bias condition. For 10K ECL, 
the non-offset bias condition is Vcc 
= Voce = OV and Veg = -5.2V +0.010V and 
the offset condition is Voc; = Voce = +2V 
+0.010V and Vee =-3.2V +0.010V. For 


AC TEST CIRCUIT FOR 10K AND 


100K ECL, the non-offset bias condition is 
Voc1 = Voce = OV, and Veg = -4.2V to -4.8V 
(+0.010V), and the offset condition is Voc; 
= Voce = +2V £0.010V and Veg = -2.2V to 
-2.8V (+0.010V). The offset bias condition is 
for bench-type tester to accommodate the 
oscilloscope ground configuration. Of course, 
the specified limits remain the same for the 
non-offset and the offset condition. 


AC WAVEFORMS 

AC test conditions for 10K and 100K ECL are 
described in AC Waveforms, Test Circuit, and 
Input Pulse Definition in each individual data 
sheet. 


There is no Family Specification for AC 
Waveforms. However, Typical AC Waveforms 
describing the Propagation Delay (tpLH, tex), 
Transition Time (tL, trHL), Setup Time, Hold 


100K ECL 


+2.0V +0.010V 


25 uF 


PULSE 
GENERATOR 


| 25 uF 


0.1pF 


SCOPE 
CHANNEL B 


21 (18) 


0.01. 


—2.5V 20.010V 
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Time, and Release Time are shown for your 
reference. Since AC Waveforms vary from 
device to device, refer to each individual data 
sheet. 


AC TEST CIRCUIT 

The AC test circuit shows how to arrange the 
test circuit for each device with pulse genera- 
tor, sampling scope, and power supplies. A 
simplified arrangement for 10K and 100K 
families are shown in Figure 7. However, 
since AC test circuits vary from device to 
device, refer to each individual data sheet. 


Since AC Characteristics are difficult to test, a 
whole section is devoted to Testing including 
a whole section describing the bench-type 
testing for AC Characteristics (Refer to Sec- 
tion 3 Testing, AC Testing). 


NOTES: 

1. Voc1 = Voce = + 2.0V +0.010V, Vee = -3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01 pF from GND to Vee(0.01 and 0.1uF capacitors 
should be NPO Ceramic or MLC type). Decoupling 
capacitors should be placed as close as physically 
possible to the DUT and lead length should be kept 
to less than ¥% inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the logic 
function required. 

. All unused outputs are loaded with 50Q2 to GND. 

. Ly and Lz equal length 502 impedance lines.Ly the 
distance from the DUT pin and the junction of the 
cable from the Pulse Generator and the cable to 
the scope, should not exceed 4 inch (6mm). 

. Ry = 50Q terminator internal to scope. 

. The unmatched wire stub between coaxial cabie 
and pins under test must be less than ¥% inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the pulse generator 
and the DUT or between the DUT and the scope 
should not exceed 4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 
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INPUT PULSE DEFINITION repetition rate, pulse width, and Transition The Family Specification for 10K and 100K 
The Input Pulse definition defines the input Time (trLH, trHi) together with the input pulse —_ for Input Pulse Definition and Requirement is 
pulse requirements such as pulse amplitude, Waveform. as follows: 


i <— THLE {tu = 
NEGATIVE 80% | hi 


PULSE 50% 50% 


| = = +310 mV 
ay 5 enna 
tik) 
| w(t) -| —————__ +1110 mv 
POSITIVE 5 80% 80% 


50% 50% 
Se 20% | 20% eats 
+310 m 

= tr trot bean 


WF12390S 


Figure 4. Input Pulse Definition 


Table 7. Input Pulse Requirements for 10K and 100K Families 


INPUT PULSE REQUIREMENTS 
Voc1 = Vece = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr =GND (OV) for 10K ECL 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 =GND (OV) for 100K ECL 


FAMILY AMPLITUDE | REP RATE | PULSE WIDTH 
10K ECL 800 mVp-p | -600ns_ =| 2.0 £0.2ns 2.0 +0.2ns 
| 100K ECL 740 mVp-p |} 600ns_-—s |. +0.10ns 0.7 £0.ins 
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DC SYMBOLS AND DEFINITIONS 


Voltages 
All voltages are referenced to Voc (Vcc1 and Voce) which is usually ground (common) and the most positive potential in an ECL system. 


Reference Bias voltage: The internally-generated reference voltage which is used to set the input and output threshold 
level. 
Maximum Reference Bias voltage 
Minimum Reference Bias voltage 
Input breakdown voltage: Reverse breakdown voltage of the input diodes of a TTL/ECL Translator with 1.0 mA flowing 
into the input pin. 
Base to Emitter voltage 
Collector to Base voltage 
Circuit Ground: This is the most positive potential in the ECL system and it is used as the reference for other voltages and is 
usually ground except for the TTL/ECL or ECL/TTL system such as translator and interface circuits. 
Circuit Ground: Usually ground in the ECL system (Output reference). 
Circuit Ground: Usually ground in the ECL system (Internal circuit reference). 
Current source voltage: An internally-generated reference potential in an ECL system. 
Power supply voltage: This potential is the ECL system power supply voltage and it is the most negative potential in the 
ECL system. 
Forward voltage: Input voltage for measuring IF on TTL/ECL translators. 
HIGH level input voltage: An input voltage within the more positive (less negative) of the two ranges of values used to 
represent the binary variables. A logical ''1'' (nominal value). 
Maximum HIGH level input voltage: The most positive Vj, 
Vinmax + 1-0V (ViHmax shifted positive one volt for CMR test) 
Vitimax —1-0V (Vinmax shifted negative one volt for CMR test) 
HIGH level input threshold voltage: The guaranteed HIGH level input threshold voltage 
Hysteresis Mode HIGH level input threshold voltage: Vj,7 for HIGH to LOW level transition in Hysteresis mode. 
Hysteresis Mode HIGH level input threshold voltage: Vj47 for LOW to HIGH level transition in Hysteresis mode. 
Input clamp voltage: The input voltage level across the input clamping diode in a region of relatively low differential 
resistance that serves to limit the input voltage swing. 
Maximum input clamp diode voltage: The most negative voltage at an input when the specified current is forced out of that 
input terminal. This parameter guarantees the integrity of the input diode intended to clamp negative ringing at the input 
terminal. 
LOW level input voltage: An input voltage level within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. A logical ''0"' (nominal level). 
Vitt LOW level input threshold voltage: The guaranteed LOW level input threshold voitage. 
Vite” (TTL) Hysteresis Mode LOW level input threshold voltage: Vi47 for HIGH to LOW level transition in Hysteresis mode. 
Vir” ’ (TTL) | Hysteresis Mode LOW level input threshold voltage: Vj; for LOW to HIGH level transition in Hysteresis mode. 
Vitmin Minimum LOW level input voltage: The most negative Vj,. 
ViLH Vitmin +1-0V (Vitmin Shifted positive one volt for CMR tests.) 
VIEL Vitmin —1.0V (Vitmin shifted negative one volt for CMR tests.) 
VIN Input Voltage 
VNH HIGH level Noise Margin: Noise margin between the output HIGH level of a driving circuit and the input HIGH threshold 
level of its driven load. A conservative value for Vx is the difference between Voyt and Vinmin- 
VAIL LOW level Noise Margin: Noise margin between the output LOW level of a driving circuit and the input LOW threshold level 
of its drive load. A conservative value for Vx, is the difference between Viimax and Vo.tT- 
Vou HIGH level output voitage: The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a HIGH level at the output (nominal output ''1'' state). 
VoHmax Maximum HIGH level output voltage: The most positive Voy under the specified input and loading conditions. 
VoHmin Minimum HIGH level output voltage: The most negative Voy under the specified input and loading condition. 
VoHT HIGH level output threshold voltage: The guaranteed HIGH level threshold output voltage with the inputs set to their 
respective threshold levels, one at a time. 
VoL LOW level output voltage: The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a LOW level at the output (nominal output ''0"' state). 
Votmax Maximum LOW level output voltage: The most positive Vo. under the specified input and loading conditions. 
Votmin Minimum LOW level output voitage: The most negative Vo. under the specified input and loading conditions. 
VoLT LOW level output threshold voitage: The guaranteed LOW level output threshold voltage with the inputs set to their 
respective threshold levels, one at a time. 
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DC SYMBOLS AND DEFINITIONS (Continued) 


AVoL 
AVeE 
AVon 
VEE 
AVep 
AVeE 
VoLs1 (TL) 
Vois2 (TTL) 
VouT 

Va (TTL) 
Vr 
GND 


LOW level output voltage compensation: The ratio of the change in the LOW level output voltage to the change in the 
supply voltage. 


HIGH level output voltage compensation: The ratio of the change in the HIGH level output voltage to the change in the 
supply voltage. 


Reference Bias voltage compensation: The ratio of the change in the input reference voltage to the change in the supply 
voltage. 

LOW level output voltage on 10K ECL/TTL translator with all inputs at Veg voltage to check indeterminate input level. 
LOW level output voltage on 10K ECL/TTL translator with all inputs open to check indeterminate input level. 
Output Voltage 

Reverse input voltage: Input voltage for measuring IR on TTL/ECL Translator. 

Line load-resistor terminating voltage, positive or negative. 


Ground (Common): The reference point from which all voltages in the system are measured. In a TTL/ECL or - ECL/TTL 
translator, or other interface circuits, it is the common point to which all other voltage supplies are referenced. 


Currents 
Positive current is defined as conventional current (Hole) flow into a device. Negative current is defined as conventional current flow out of a 
device. 


loc Supply current: The current flowing into the Voc supply terminal of the circuit with specified input conditions and open 
outputs. Input conditions are chosen to guarantee worst-case operations unless specified. Current out of a terminal is given 
as a negative value. 

IcBo input (Collector to Base) leakage current: Leakage current flowing out of an input on devices without pull-down resistors 
when test voltage is applied. 

locu (TTL) Supply current, outputs HIGH: The current into the Vcc supply terminal of an integrated circuit when all (or a specified 
number) of the outputs are at the HIGH level. Current out of a terminal is given as a negative value. 

loc. (TTL) Supply current, outputs LOW: The current into the Vcc supply terminal of an integrated circuit when all (or a specified 
number) of the outputs are at the LOW level. Current out of a terminal is given as a negative value. 

lege Power supply current: The current required by each device from the Veg supply. This value represents only the internal 
current required by the specified device and does not include the current required for loads or termination. 

l= (TTL) input forward current: The forward conduction current out of the input diode of a TTL/ECL Translator with the input voltage 
at a LOW logic level (V-). 

I) (TTL) Input leakage current: The current flowing into an input when the maximum allowed voltage is applied to the input. This 
parameter guarantees the minimum breakdown voltage for the input. 

hy HIGH level input current: The current flowing into an:input when a specified HIGH level voltage is applied to the input. 
Current out of the input is given as a negative value. 

lhtumax Maximum HIGH level input current: The most positive 1). 

ltHmin Minimum HIGH level input current: The most negative |). 

hie LOW level input current: The current flowing into an input when a LOW level input voltage is applied to that input. In ECL 
devices, this is a measurement of the current flowing into the input pull-down resistor. 

litmax Maximum LOW level input current: The most positive |). 

litmin Minimum LOW level input current: The most negative 1). 

lou HIGH level output current: The current into an output with input conditions applied that, according to the product 
specification, will establish a HIGH level at the output. Current out of the output is given as a negative value. 

lOHT HIGH level output threshold current: The guaranteed maximum HIGH level output current of an ECL Bus Driver with 
current switch mode outputs with the inputs at their respective threshold levels, one at a time. 

lo LOW level output current: The current into an output with input conditions applied that, according to the product 
specification, will establish a LOW level at. the output. Current out of the output is given as a negative value. 

lout LOW level output threshold current: The guaranteed maximum LOW level output current of an ECL Bus Driver with 
current switch mode outputs with the inputs at their respective threshold levels, one at a time. 
Output source current (Absolute Maximum Rating): The maximum current that may flow out of an output without causing 
permanent damage to the device. This is a function of the external Load Resistance and the Terminating Voltage (V7) to 
which it is referenced and logic state of the output (VoHmax is worst-case). 
Short circuit output current: The current out of an output of an ECL/TTL translator.when the output is short-circuited to 
ground with input conditions applied to establish a HIGH state output logic level. Only one output should be shorted to 
ground at a time. 
Reverse input current: Reverse (leakage) current flowing into the input diodes of a TTL/ECL Translator when the input is at 
a HIGH logic level (Vp). 
Line Terminating (Load) current 
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Maximum clock frequency: The maximum input frequency at a clock input for which predictable performance is 
guaranteed. Above this frequency the device may cease to function. (Specified as a limit.) 
Hold time: The time interval during which a signal must be retained at a specified input terminal after an active transition 


occurs at another specified input terminal. 

NOTES: 

1. The hold time is the actual time interval between two signal events and is determined by the system in which the digital circuit operated. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value, in which case the minimum limit defines the longest interval (between the release ot the signai and active transition) for 
which correct operation of the digital circuit is guaranteed. 


Propagation delay time 

Propagation delay time, LOW to HIGH: The time between the specified reference points on the input and output 
waveforms with the output changing from the defined LOW level to the defined HIGH level. 

Propagation delay time, HIGH to LOW: The time between the specified reference points on the input and output 
waveforms with the output changing from the defined HIGH level to the defined LOW level. 

Release time: The interval immediately preceding the active transition of the timing pulse (usually the clock pulse) or 
preceding the transition of the control input to its latching level, during which the master set or reset must be released 
(inactive) to ensure valid data is recognized. 

Setup time: The time interval prior to an active transition applied to a specified input terminal that a signal at another 


specified input terminal must be applied in order to achieve the desired operation of the device. 

NOTES: 

1. The setup time is the actual time interval between two signal events and is determined by the system in which the digital circuit operated. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value, in which case the minimum limit defines the longest interval (between the release of the signal and active transition) for 
which correct operation of the digital circuit is guaranteed. 


Transition time, LOW to HIGH: The time between two specified reference points on a waveform, normally 20% and 80% 
points, that is changing from LOW to HIGH. 

Transition time, HIGH to LOW: The time between two specified reference points on a waveform, normally 80% and 20% 
points, that is changing from HIGH to LOW. 

Pulse width: The time between the specified reference points on the leading and trailing edges of a pulse. 


Common-Mode Rejection: Ratio of common-mode voltage to common-mode error voltage where common-mode voitage is 
defined as the voltage above or below the reference level at each input when both inputs are at the same potential and 
common-mode error voltage is defined as the resultant error voltage measured at the input. 

power level (mW) 


mw 


Power level relative to 1mW. dBm (Power level) = 10 logig 
Input frequency 

Maximum input frequency 

Minimum input frequency 

Slew rate: Maximum rate of change of output voltage for a large step change. 

Common-mode voitage: The voltage above or below ground at each input when both inputs are at the same voltage. 
Differential input voltage: The voltage applied between two input terminals of a circuit. 

Load voltage 


Thermal resistance 

Thermal resistance, junction to case 

Thermal resistance, junction to ambient 

Case temperature: Case temperature of an integrated circuit package. 

Junction temperature (absolute maximum rating): The absolute maximum allowable temperature at the junction of any P 
and N type material on the silicon chip. Temperatures exceeding this value will cause a permanent migration of the materials 
and therefore damage the junction. 

Storage temperature (absolute maximum rating): Maximum temperature at which device may be stored without damage 
or performance degradation. 
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10101 
10102 
10103 
10104 
10105 
10106 
10107 
10108 
10109 
10110 
10111 
10113 
10114 
10115 
10116 
10117 
10118 
10119 
10121 
10123 
10124 
10125 
10130 


10131 


10132 


10133 
10134 
10135 
10136 
10137 
10141 
10158 
10159 
10160 
10161 


10162 
10164 
10165 
10171 
10172 
10173 
10174 
10175 


10176 
10179 
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DESCRIPTION 

The 10100 is a Quad 2-Input NOR Gate 
with another input common to all gates. 
All unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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Quad 2-Input NOR Gate With Strobe 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10100N 
Ceramic DIP 10100F 


PIN DESCRIPTION 


DESCRIPTION 


Strobe Input 
a 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08420S 


L004580S 


Figure 2 


Figure 1 
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© Vee (8) 
TC087208 


Figure 3. Circuit Diagram (One Gate) 


Qo = Dot B74 S; 
Q, = D2+D3+S, 
Q2 = D+ D5+S; 
Q3 = De#D7+S; 


Positive Logic: HIGH state = 1 


LOW state = 0 


LD04590S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


Vee Supply voltage 
Vin Input voltage (Vij should never be more negative than Veg) 0 to Veg 
lo Output current . 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
PARAMETER 


Vous Voce Groth gound—SC=—“s*~s*~“‘*S*S*S*S*S*S~=“s*“~*=‘“‘“‘~*~*~sr C Cd 
Ec 
a 
Ea 


° 


of of 3 = 
O,O;OTS | SPS] & 


Cc 


VEE Supply voltage (negative) 


Ta =-30°C 
tan vere | 
Tta=rere [| 
Tta=-a0re [rao] 
T tas ¥2sre [105] 
Pta= +066 [1055 
LOW level input threshold voltage | Fo Tastasc | | -1475| mV 
| Tasxesc | | [1440] mv 
| Ta=-9orc [-re00] || my | 
| Tas+25°c [-1850] || my | 
| Tax tose |-te25) || mv 
| _TA____ Operating ambient temperature, | =80 | 425 | 485 | OC 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 


mV 


1 
© 
co 


Vin HIGH level input voltage -810 


mV 


VIHT HIGH level input threshold voltage 


(=) 


1 
~N 
So 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Vooz2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? — 


PARAMETER 


_ HIGH level 


output voltage 


HIGH level output 
threshold voltage 


LOW level output 
threshold voltage 


LOW level 


output voltage 


LOW level 
input current 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 


—— output voltage 


NOTES: 


compensation 


Reference bias 
voltage 
compensation 


' 1 
—_k 

= oO 
a 

oO 2 


ee en 
o}1/01S 
°o}/90/8 


1 
_ 
© 
co 
© 


! t 
oh —_ 
co} © 
oO 
a!] © 


TYP 
Ea 
as 
eee: 
ae 
= 
(e 
fo 
| 
Leesd 
a 
ae 
od 
a 
a 
Los 
a 
aad 
eed 
_ 
—_ 
heed 
ea 
S 


V/V 


Apply Vitt to St input with Vitmin 
applied to all other inputs. 


Apply Vint to each input, one at a time, with 
Vitmin applied to all oth er inputs. 


Apply Vitmax to all inputs. 


Apply Vitimax to each input under test, one at. a time, . 
with Vitmin applied to all other inputs. = 4a se 


Apply Vitmax to S: input with Vitmin applied to. all other 
inputs. | a ne 


Apply Vitmin to each input under test, one at a 
time, with Viimax applied to all other inputs. 


1. The specified limits represent the "worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vittmax Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 8t0mv) Peet Vint HIGH level input threshold voltage. 

Vottimin (— 960 mV) _Lezar re Y see Vit LOW level input threshold voltage. 

Vonr (- 880mV) Gi Vitmin Minimum LOW level input voltage (the most negative Vj;). 

VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin Minimum HIGH level output voitage (the most negative Voy) under the specified input and loading 
AREA condition. 

Voir (— 1630mV) oe! 7 '‘0 VoHT HIGH fevel output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) py Sttrey Vout LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vomin (— 1850mV) VILL WY _Votmax eetialh LOW level output voltage (the most positive Vo,) under the specified input and loading 

conditions. 
| Votmin Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vi | Vint conditions. — ori 
(- 1475mV) (-1105mvV) Vesa Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290mvV) 


Ss 
SAN 


aan 


a 


aarti 


Z 
7 


S~ 


OFO5480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 


fie Da to O, Figs. 6, 7, 8 


triy Transition time 


trH_ 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 
Dn 
INPUTS 


Qn 
OUTPUTS 
(NOR) 


WF11960S 


Figure 6. Propagation Delay and Transition Times 
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_TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V 


ef 


N 
YO 
So 
—% 
“Tl 


wt | ot 
“~IGCice in 
o 0 
z (*) 
a ou 
oS oO 
o>) +o) 
HK 
i] 


12 
13 


5020 


e 


25uF | 0.01uF a3 


-3.2V + 0.010V 


Figure 7. AC Test Circuit for 10100 


Ue earner ARR HORE er err a i EAN Nt TT RE OR ts A ne tr Yr here nsienrenscrmmamnemtanmnpmntnne ei att 


SCOPE 
CHANNEL B 


TCO4600S 


NOTES: i 

1. Voco1 = Veco = + 2V £0.010V, Veg = -3.2V 
+0.010V 

Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25yF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the. DUT and lead length 
should be: kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 

HIGH or LOW state consistent with the LOGIC 

function required. 

All unused outputs are loaded with 502 to GND. 
. Ly and Ly are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 

Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of +1% or 
better. 


n 


oe 


nn ntnceirwneenessnrtn entiation emacmene omen mann en ane te eer AA EAE A ta ANY OR PR A me Nt MN A A A RR RRA FR a NNER # nr mt 


NEGATIVE 
oa | 20% 
tw(L) —————_—_——> 
POSITIVE 
PULSE 


md tio tTHL bez 


INPUT PULSE REQUIREMENTS 


+7110 mV 


—— +310 mV 


+1110 mV 


+310 mV 


WF12390S 


Veco1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr = GND (OV) 


| Family | Amplitude | Rep Rate | Pulse Width 


Figure 8. input Pulse Definition 
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DESCRIPTION 


The 10101 is a Quad 2-Input OR/NOR 
gate with one input from each gate 
common to pin 12. All unused inputs can 


be left open due to integrated pull-down ORDERING CODE 


resistors, which avoid the need for a 
PACKAGES 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 


(—lee) : 
20mA | 


COMMERCIAL RANGE 
Vec1 = Veco = GND; Vee = -5.2V 
Ta =-30°C to + 85°C 


supply voltage. 


Plastic DIP 10101N 
Ceramic DIP 10101F 
PIN DESCRIPTION 
DESCRIPTION 


Data Inputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08430S 


LD04600S 


Figure 1 Figure 2 
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LO005331S 


Figure 3. Circult Diagram (One Gate) 


Qo= Dot & Qg = Da+ & 
Qi=Dor S Qs = D2+ & 
Q2=Di+S:; © Qe=Dat+& 
Q3=Di+& Q7 = Dg + S 


POSITIVE LOGIC: HIGH state = 1 
LOW state = 0 


L004610S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
a 


PARAMETER unr 
VIN Input voltage (Vij, should never be more negative than Vee) 


UNIT 


VEE Supply voltage 
Ts Storage temperature -—55 to +150 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


°C 


Vcc1, Voce Circuit ground 
VEE Supply voltage 


Ta =-30° 
HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta = -30°C 
HIGH level input threshold voltage Ta = +25° 
Ta = +85° 
Ta =-30° 


@) 


LOW level input threshold voltage Ta = +25° 


[= 1095, 
Ta=+95°C | | 


‘@) 


LOW level input voltage Ta =+25°C | -1850 
Ta = + 85° 


Q 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics.) 
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DC ELECTRICAL CHARACTERISTICS. 


PARAMETER 


: voltage 


NOTES: 


1. The specified limits represent the "'worst case" value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 


‘Voc 


Product Specification 


10104 


= Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 50Q to -2.0V +0.010V unless otherwise specified'* 


Ta =-30°C 1060 
Ta = +25°C 
Ta = +85°C 


HIGH level 


output voltage 
~89 


Ta=-30°C |- 
HIGH level output 
threshold voltage iaSte o 
Ta = +85°C 
T — 


LOW level output 
threshold voltage teste © 
Ta =+ 85°C 
Ta=-30°C |- 


— —_ 
® 
° ae) 


© 


90 


LOW level 
output voltage 


Ta=+25°C |-1 
Ta=+85°C |-1 


oO] @ 
mo] oa 
ao} oO 


Ta = -30°C 

Ta = +25°C 

ae Ta = +85°C 

level 

input Ta = -30°C 

current Ta = +25°C 

Ta = +85°C 

Ta =-30°C 

Ta = +25°C 

Ta = + 85°C 

Ta =-30°C 

Vee supply Ta = +25°C 
current. 

—Ta=t 85°C 


LOW level 
input current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 


compensation 


| TEST CONDITIONS 


For Q, outputs, apply Viimax to all inputs. For Q,, out- 
puts, apply Vitmin to all inputs. 


For Q, outputs, apply Vir to S; input and Vitmin to all 
other inputs. For Q, outputs, apply Viir to S; input 
and Vitmin to all other inputs. 


3 
< 


For Q,, outputs, apply Vit to S; input and Vitmin to all 
other inputs. For Q, outputs, apply Vin7 to S; input 
and Vitmin to all other inputs. 


For Q, outputs, apply Vitmin to all inputs. For Q,, out- 
puts, apply Virimax to all inputs. 


AS 
NO 
oi 


Apply Vitmax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


Apply Vinmax to St input with Vitmin applied to all other 
inputs. 


Apply Vitmin to each input under test, one at a time, 
“with Virmax applied to all other inputs. 


PPPPPPPPPPPP REE 


< 
~s 
< 


noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 


3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 


printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Signetics ECL Products Product Specification 


Gate 10101 


Vout NOTES: 
y s10mv) Vinmax — Maximum HIGH level input voltage (the most positive Vj). 

OHmax (— 810m Viet — HIGH level input threshold voltage. 

Vonmin (~ 960mV) Ocrcrctertg 6 posed, Vict — LOW level input threshold voltage. 
Vonr (— 980 mv) 4G} Vitmin ~- Minimum LOW level input voltage (the most negative Vj,). 
g q y) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
y) Z GUARANTEED condition. 
4 riage VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
G44 condition. 

Votr (- 1630 mV) =" id a ( Typ Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vo~max (7 1650mV) ty Witacs VOLT ~ LOW level output threshold voltage witn the inputs set to their respective threshold ieveis. 
Votmin (— 1850mV) Ls Vs Vin Votmax ~ Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv conditions. 
(- 1880 mV) (- 810 mv) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
WT IMT conditions. 
(- 1475mV) (-1105mV) Ves ~- Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(— 1290 mV) 


OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta = + 85°C 


U TEST CONDITIONS 


PARAMETER 


tpLH Propagation delay 


tpH_ Dn to Qn, Qn Figs. 6, 7, 8 


ttLH Transition time 


trHL 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


Dn INPUTS 


Q}, Q3, Qs, Q7 
OUTPUTS (OR) 


Qo, G2, Qa, G6 
OUTPUTS (NOR) 


WF12381S 


Figure 6. Propagation Delay and Transition Times 
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Gate . 40101 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Veco = + 2V £0.010V, Veg =-3.2V 


+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Vee. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


PULSE ~ . Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
oe: should be kept to less than 1/4 inch (6mm). 


; . All unused inputs should be connected to either 
SCOPE Sol 2 HIGH or LOW state consistent with the LOGIC 
CHANNEL B function required. 

4. All unused outputs are loaded with 502 to GND. 

5. Ly and Lo are equal length 50Q impedance lines. Lg, 

the distance from the DUT pin to the junction of the 

cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

,C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


CHANNEL A 


2 


=| = 
oO} 


ns 
oe 


Dp 


I 


25uF |0.01uF 


itt 


~3.2V + 0.010V 
TC05070S 


Figure 7. AC Test Circuit for 10101 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 
tTHL 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | g00mVp-p | iMHz | 500ns | 20+0.2ns | 20 +0.2ns 


Figure 8. Input Pulse Definition — 


January 30, 1986 6-14 


signetics 


ECL Products 


DESCRIPTION 


The 10102 is a Quad 2-Input NOR gate. 
All unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 


January 30, 1986 


404102 
Gate 


Quad 2-Input NOR (3 NOR and 1 OR/NOR) Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Vec2 = GND; Veg =-5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10102N 
10102F 


DESCRIPTION 


Data Inputs 
Data Output (OR) 
Data Outputs (NOR) 


PIN CONFIGURATION ~ LOGIC SYMBOL 


cp08440S 


LD04620S 


Figure 2 


Figure 1 
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Signetics ECL Products Product Specification 


Gate | , 10102 


TC04620S 


Circuit Diagram (One Gate) 


a 
Qe 


Gs 
ae POSITIVE LOGIC: HIGH STATE = 1 
4 LOW STATE =0 


LD04630S 


Figure 4. Logic Diagram 
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Gate 10102 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


Vee Supply voltage ~8.0 
rE ee sae ees eo a eS - 
“mA 
°C 


VIN Input voltage (Vij should never be more negative than Veg) 0 to Ver 


lo Output current -—50 


Ts Storage temperature -55 to +150 
Ceramic package +165 

Ty Maximum junction temperature acres 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


VEE Supply voltage (negative) 
Ta = -30°C 
Vin HIGH level input voltage Ta = + 25°C 
Ta = -30°C 
VIHT HIGH level input threshold voltage Ta = + 25°C 
VILT LOW level input threshold voltage 
ViL LOW level input voltage 
Ta Operating ambient temperature ~-30 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 
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Gate | | 40102 


DC ELECTRICAL CHARACTERISTICS Vcc: = Vcc2 = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, loading with 502 — 


to -2.0V +0.010V unless otherwise specified’? 
PARAMETER 


Ta =-30°C 


HIGH level Ta = +25°C 
output voltage 
Ta = +85°C -~890 


UNIT | _ TEST CONDITIONS? 


-890 
-810 
-700° 


For Q, outputs, apply Vitmin to. all inputs. For. Q,4 output, 
apply Vimax to all inputs. — fall GED: Aas 


For Q, outputs, apply Vi_r to one gate input with Viimin. 
applied to the other gate input. For Q, output, apply — 
Vint to one gate input with Vitmin applied to the other 
gate input. . 


Ta = -30°C 


HIGH level output 
threshold voltage 


Oo 


~< 
Uv 


VOHT 


~1655 
~ 1630 
-1595 
-1675 


For Q, outputs, apply Vii7 to one gate input with Viimin 
applied to the other gate input. For Q, output, apply 
Vict to one gate input with Viimin applied to the other 
gate input. | 


LOW level output 


Vout threshold voltage 


~1890 


For Q, outputs, apply Virimax to all inputs. For Q4 output 


Vo, LOW level Ta=+25°C |-1850 ~1650 
output voltage apply Vitmin to all inputs. 
Fa = +85°C -—1825 -1615 
Ta =-30°C 425 . aan Be i gt 
HIGH level Ta = +25°C 265 Apply Vinmax to each input under test, one ata time, — 
input current with Viimin applied to all other inputs. . . 
Ta = +85°C 


Ta =-30°C 0.5 
LOW level Ta=+25°C | 0.5 
input current 

Ta = + 85°C . 


Apply Vitmin to each input under test, one at a time, 
with Vimax applied to all other inp uts. 


rma] 
rma | 


T, =-30°C | | 29 
Vee supply Ta=t25c | | 20 | 26 
current 
Ta=+e5rc | | 29 
HIGH level 
output voltage 0.016 V/V 
compensation 
LOW level . 
output voltage Ta = + 25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation 


MA 
So 
fe?) 
oO [o) 


oO 
ioe) 


ne cs an a NN ti A 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. . . 
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Gate 10102 


NOTES: 
Vinmax  — Maximum HIGH level input voitage (the most positive Vj). 
Vv 80 Vint -HIGH level input threshold voltage. 
‘OHmax ( mv) SELET Vict -LOW level input threshold voltage. 
Vorimin (~ 960mV) a Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vout (~ 980mV) VoHmax — Maximum HIGH level output voltage (the most positive Vo}4) under the specified input and loading 
condition. 
Soeur Voumin - al HIGH level output voitage (the most negative Vo},) under the specified input and loading 
condition. 
VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
r ipa emt ee Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
loLmax (— KEOMV) Vafeatatalatatate ; Votmax - Maximum LOW level output voltage (the most positive Vo.) under the specitied input and loading 
Voumin (— 1880mV) YW conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
conditions. 
Ves - Reference bias voitage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


SIWUNAAAL : 


A 
aan 


; 


NSS 


a 


NS 


Figure 5. Transfer Characteristics 


Ta = -30°C Ta=+25°C | Ta =+85°C 
PARAMETER UNIT 
[in | Max | min | Typ | Max | min | Max 
tp_H Propagation delay 1.0/1 3.1 1.0 
tpH_ Dp to Qn, Qs 1.0 | 3.1 | 1.0 
1.1 3.7 
1.1 3.7 


TEST CONDITIONS 


Figs. 6, 7, 8 
Figs. 6, 7, 8 


trLH Transition time 2 
trHL 20% to 80%, 80% to 20% 


—_ x= 
. . 
—- ab 


AC WAVEFORMS 


WF11981S 


Figure 6. Propagation Delay and Transition Times 
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ae 0402 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V : NOTES: ed | 
1. Voor = Voce = #'2V.-£0.010V,: Veet -3.2V..; 
+0.010V 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic: or MLC type). 
PULSE — i Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT. and lead length 
L should be kept to less than 1/4 inch (6mm). 
= . All unused inputs should be connected to either 
“SCOPE HIGH or LOW state consistent with the LOGIC 
function required. 
CAMEL . All unused: outputs are loaded with 50Q to GND. 
. L4 and Ly are equal length 5082 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 5022 resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


O| 

° 

Ls) 
re 
sy 


2 98 


oh 

» 
Ol 

o 


; 


L 


25uF | 0.01uF 


TT oe | 


-3.2V + 0.010V 
TC04610S 


Figure 7. AC Test Circuit for 10102 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


tad L) ete 


f(t) | +1110 mV 
80% 


+310 mV 


POSITIVE 
PULSE 


tTHL 
' WF11970S 


INPUT PULSE REQUIREMENTS 
Voe1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr = GND (0V) 


| 10K ECL | 800mVp-p | 1MHz | 500ns | 20 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Signetics 10103 
Gate 


Quad 2-Input OR (3 OR and 1 OR/NOR) Gate 
Product Specification 


ECL Products 


DESCRIPTION 
The 10103 is a Quad 2-Input 3 OR and 1 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 
OR/NOR gate. Ali unused inputs can be 


| [sos [tome] 
left open due to integrated pull-down 


resistors which avoid the need for a ORDERING CODE 
supply voltage. 


COMMERCIAL RANGE 
Vec1 = Vec2= GND; VEE =-5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10103N 
Ceramic DIP 10103F 


PIN DESCRIPTION 


Qo, Qi, Qe, Qe 
Qs 


Data Output (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


16 


Vec1 Vcc2 
-}>~ 


> 


CD08450S 


LD05200S 


Figure 1 


Figure 2 


January 30, 1986 6-21 853-0639 82177 


Signetics ECL Products | Product Specification 


Gate | ms 40403 


Figure 3. Circuit Diagram (One Gate) 


Qo=DorD 
Q1=DeatDg 
Qe=DatDs 
Q4=Dg+D7 
Q3=Qa 


Positive logic: HIGH state = 1 
LOW atate = 0 


LD04641S 


Figure 4. Logic Diagram 
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Gate 10103 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 


VIN Input voltage (Vin should never be more negative than Ve¢) 0 to Veg 
lo Output current 
Ts Storage temperature 7 -55 to +150 


+165 
+150 


Ceramic package 


Maximum junction temperature 


Plastic package 


}s[a]2[<]<| § 


° 


DC OPERATING CONDITIONS 


10K ECL 
cian Fae a] 
[Voce Groutgomns SCSC~C“~*~“‘~*“‘*~“‘*~“‘~*~*~*~s*~—s*~—s~s~—S SPP 
vee “Simpy votage eee) —SSSCSC~—“—~*~*~—*~SS~SSSC 
Panos || (| -a00 | aw | 
Vis HIGH level input voltage ~ | Ta=t25rc | | | 810 | mv | 
Pta=tesc | | _|-700| aw 
Vint HIGH level input threshold voltage | Ta=+25ec |-1105, =| | mv | 
PTa= tes |-voss) |_| mv 
LOW level input threshold voltage pf ee 
os 
a 
VIL LOW level input voltage Ta = +25°C f-1850{ | fs mv | 
tastes [mwas] | | mv | 
Ta Operating ambient temperature -30 +25 +85 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 
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Gate 10103 


DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -5.2V +0.010V, Ta = —30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS?  — 


For Qn outputs, apply Vitmax to all inputs. . 
-For Qg output, apply Viimin to all inputs. — 


PARAMETER 


Ta = —30°C 


HIGH level 
output voltage 


VOH 


4} 
> [> 
toy oul 
f 
wo 1 
ola 
O16 
Lag 
ao 
216 
Sis 


outputs, apply Vit to one gate input with Viimin 
applied to the other gate input. 

For Qg3 output, apply Vi.7 to one gate input with Vitmin 
applied to the other gate input. 


HIGH level 
Vout output threshold 
voltage 


outputs, apply Viit to one gate input with Vitmin 
applied to the other gate input. 

For Q3 output, apply Viy7 to one gate input with Vitmin 
applied to the other gate input. 


LOW level 
Vo_t output threshold 
voltage 


LOW level 


For Q, outputs, apply Viimin to all inputs. 
VoL output voltage 1650} mV (@) 


For Qg3 output, apply Vimax to all inputs. 


Ta = +85°C 


neem enter He 


Apply Viiimax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


HIGH level input 
current 


LOW level input 
current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 


-| 
ES current 


AVou HIGH level 
output voltage 
compensation 


AVeE 


Mei LOW level 


output voltage Ta = +25°C V/V 
AVE compensation 
AVap Reference bias 
voltage V/V 
EE compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Tesi voitage vaiues are given in the DC Operating Conditions and defined in Figure 5. 
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Gate 10103 


NOTES: 
Vitmax — Maximum HIGH level input voltage (the most positive Vj}). 


Vonmax (~ 810mV) -HIGH level input threshold voltage. 


i/ SITsMshhh 


Vorimin (~ 980 mV) _eeeereeon YY: sor Vict -LOW level input threshold voltage. 


IOOE TS, VIHT 
\ ga 


Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Vo}4) under the specified input and loading 
GUARANTEED condition. 
OPERATING Vormin —~ Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vor (~ 1630 mV) _ Vout  - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 650 mV) iY / ‘Setac-, Voit - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Whit Yt Votmax  - pi rm level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
(— 1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vier conditions. 
(- 1475mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


“SSS 
SSS SN 
Sor 


\ 


OF05480S 


Figure 5. Transfer Characteristics 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 


tPHL Dn to Qn: Qs Figs. 6, 1, 8 


trLH Transition time 


trHL 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


D,!NPUTS 50% 


Q,, OUTPUTS (OR) 


Q, OUTPUT (NOR) 


WF13040S 


Figure 6. Propagation Delay and Transition Times 
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Gate | : = 10103 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
. 1. Voc1 = Voc2 = +2V +0.010V, Veg = -3.2V 
£0.010V 3 MBs Aaa 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF 0.01 uF and 25yuF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE Fs Decoupling capacitors should be placed-as;close.as 
GENERATOR j physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 
_— . All unused inputs should be connected to either. 


SCOPE ts ' Vec1 Vece HIGH or LOW state consistent with the LOGIC 
CHANNEL A | SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 502 to-GND. - 


_ Ly and Lz are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 


=A 
Lid 


~~ |m aia 
0 
So 


Nhl 
fos) > 


_ 
iS] 
I 


= 
@ 
i 
J 


25uF | 0.01uF 


TT 


~3.2V + 0.010V 
TC04640S 


Figure 7. AC Test Circuit for 10103 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


ty(L) —————————_> 


— ihe 
POSITIVE 80% 


PULSE 
ead thy trHe hex 


+1110 mV 


+310 mV 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (OV) 


Amplitude | Rep Rate | Pulse Width 


10K ECL | 800mVp-p 4MHz 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Gate 


Quad 2-Input AND Gate 
Product Specification 


ECL Products 


DESCRIPTION 
The 10104 is a high-speed logic, low 
power, AND function. 


SE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~leg) 


All unused inputs can be left open due to 


integrated pull-down resistors which ORDERING CODE 
Veci = Vec2 = GND; Veg =-5.2V 


avoid the need for a supply voltage. 
Ta =-30°C to +85°C 


Plastic DIP ; 10104N 
Ceramic DIP 10104F 


PIN DESCRIPTION 


Qo, Q1, Qe, Q4 Data Outputs (AND) 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08460S 


LD05210S 


Figure 2 


Figure 1 
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Gate i | 40104 


TC04300S 


. Circuit Diagram (One Gate) 


Qo= Doe Dy 
Q1=D2° D3 
Q2= Dae Ds 
Q3= Q,4 

Q4= Dg* D7 


Positive logic 
Q2 H = HIGH state 
(the more positive voltage) = 1 
L = LOW state 


De Q3 (the more negative voltage) = 1 
D7 } Q4 


LD04651S 


Figure 4. Logic Diagram 
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Gate 10104 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


lo 
Ts 


Es 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Veci1: Voce Circuit ground 
VEE Supply voltage (negative) 


HIGH level input voltage 


Cc 
z 
= 


[Nom | Max 
Eee ees 
os ae 
|_| -890 | mv 
aor 
|| =700 | mv 
ie (ete 
a ae 
Poe 
|__| 1500 
mE 
Bod 


a3 
< 


| mv | 
pom 
pm | 
~1500 
~1475 
Crass [oo] 
Cassar [eo [Da 
Craaeeee [ees [Di 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


3 
< 


HIGH level input threshold voltage 


3 
< 


Vitt LOW level input threshold voltage 


VIL LOW level input voltage 
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Gate 10104 


DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg = -5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V, unless otherwise specified’? 


PARAMETER 


Ta = -30°C - 1060 
siais vol 
output voltage ies 

Ta = +85°C -890 
HIGH level LL Seiki 
output threshold | Ta = +25°C 
votage Ta=+85°C | -910 


ee nT 
LOW level LI Nader 


output threshold Ta = +25°C 


voltage Ta = +85°C 


For Qn outputs, apply Vitmax to all inputs. 
For Qg output, apply Vitmin to all inputs. 


For Q, outputs, apply Viyt to one gate input with Vinmax 
applied to the other gate input. 
For Q3 output, apply Viz to one gate input with Vitmax 


| mv | applied to the other gate input. 
For Q, outputs, apply Vi.7 to one gate input with Vitmax 
Pm applied to the other gate input. 
For Qg3 output, apply Vi47 to one gate input with Vinmax 
—1595 applied to the other gate input. 
outputs, apply Vitmin to all inputs. 


For Qg3 output, apply Vinmax to all inputs. 


al 


@ 


90 
LOW level 
output voltage 


HIGH 
level 
input 
current 


Apply Vinmax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


LOW level input 
current 


Apply Vitmin to. each input under test, one at a time, 
with Vitimax applied to all other inputs. 


Vee supply 
current 


pose 
Lae 
a 
—_ 
tame 
= 
ees 
Ea 
— 
ee 
ie 
Eat 
ae 
ee! 
ew 
ew 
a 
hie 
a 
—_ 
ee 
Eee 
Bees 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
—— voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case’' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Gate 10104 


NOTES: 

y (—s10my) Vinmax — Maximum HIGH level input voltage (the most positive Vix). 
OHmax (— 510m VIHT —-HIGH level input threshoid voltage. 

Vonmin (~ 960 mV) qemnneg GA pid Vitt._ - LOW level input threshold voltage. 

Von (— 980mV) ; Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level! output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vo},) under the specified input and loading 
AREA condition. 

Vour ( — 1630 mV) oe! 7 ae Vout  — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) / Siti e-. Vor  — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wn YA Vein: = Besmur LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv onditions. 
(-1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier \HT conditions. beats 
(-1475mvV) (—1105mV) Vep ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290 mV) 


St 
Daan 


IN 


Gt 


ws - 


ANY 


MS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 
Dn to Qh Q3 


Transition time 
20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 6 
D,, INPUTS Paces 
+310 mV | 
Q,, OUTPUTS : 
(AND) 
GQ, OUTPUT 
(NAND) 
WF11991S 
Figure 6. Propagation Delay and Transition Times | 
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Gate | 40404 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
PEON = COV 1. Voc1 = Voce = +2V #0:010V, Veg =-3.2V 
+0.010V ce , 


: 2, Decoupling 0.1uF and 25uF from GND to Vo, 
25uF OAuF 0.01 uF and 25uF from GND to Veg. (0.01 and 0.14uF 
ai ms 13 capacitors should be NPO Ceramic or MLC type). 


Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 


PULSE i 
GENERATOR L 
— . All unused inputs should be connected to either 


SCOPE = L,;——> .— Veci Vec2 : HIGH or LOW state consistent with the LOGIC 
CHANNEL A i Do are SCOPE function required. 
CHANNEL B 4. All unused outputs are loaded with 502 to GND. 
5 


. Ly and Le are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 


. Ry = 50Q terminator internal to Scope. 
= . The unmatched wire stub between coaxial cable and 
14 500 pins under test must be less than 1/4 inch (6mm) 


long for proper test. 

. Cy. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 

500 section on AC setup procedure). 
= 10. All 50Q resistors should have tolerance of + 1% or 
s better. 


= 
a. 
_ 

a 


na ia 


a 
it} 
“IO 
fe 
wo Ls) 
rs 
> 
Rec 
TK} 
© 
= 


ce) 

es) 

~ 

oO 
NO 


Ped 
Ls) 


=< 
r 
3. 
3 
= 
~~ 
oem 


= 
wo 
a 
a | 
A 


25uF 10.01uF = 


Tl 
Tl | 


-3.2V + 0.010V 
TC04650S 


Figure 7. AC Test Circuit for 10104 


nem nS sAMC NCEA A tate def etree canenmanasi tennant cnr enter A RS ne nnn nc 


+7110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
pau tru {THE <——— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vect = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr = GND (OV) 


Family | Amplitude | Rep Rate | Pulse Width 


Figure 8. Input Pulse Definition 


2.0 +0.2ns 


Wants Aram tere ie tae A FRO A REN eR a re en Ver metannere/e 
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DESCRIPTION 

The 10105 is a Triple 2-3-2 Input OR/ 
NOR Gate. 

All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10105 
Gate 


Triple 2-3-2 Input OR/NOR Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (- lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


10105N 


Plastic DIP 


Ceramic DIP 10105F 


PIN DESCRIPTION 


DESCRIPTION 


Data Inputs 
Data Outputs (OR) 
Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


C008470S 


LD0§220S 


Figure 1 Figure 2 
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Gate | 40405 


TC04270S 


Figure 3. Circuit Diagram (One Gate) 


1 ae nm Ee RL Fn a eA ON a I NW RR a eH Cena at Rena ot eR TY ERA A NN AR AA RR a RA A RNR Ra PR A RS AN a mn 


Do Q Qo = Do + Dy 
Dy Qo Q2 = D2 + D3+ Da 
Qq = Ds + Og 
Q1=Do+ Dy 
De 5 Qs = 2+ 03 7B, 
Ds : Qs = Ds + De 
Q2 
Da 
a Positive logic: HIGH state = 1 
Ds 5 LOW state = 0 
De Q4 


LO04661S 


Figure 4. Logic Diagram 
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Gate 40105 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


lo 
Ts 


Output current 
Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


| 10K ECL 
anole [in [wom [ tax | 


[Woo Voce Groth gone ——SCSC—“‘“*S*“‘“‘S*SCSCSCSCSCSCSC“~s‘is PP 
a a 

[20 [vas [ves [<0 
NOTE: 


When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


s|3[6]3[<|<| § | 


Vin HIGH level input voltage 


Vint HIGH level input threshold voltage 


Vitt LOW level input threshold voltage 


ViL LOW level input voltage 


Operating ambient temperature 
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Gate 3 | 40105 


DC ELECTRICAL CHARACTERISTICS Voc; = Voc2 = GND, Veg = —5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
| to -2.0V +0.010V unless otherwise specified’? 


PARAMETER 


Ta = -30°C -— 1060 
seats 
output voltage Liens 
Ta = +85°C ~890 
HIGH level A Soin Sa Visi 
output threshold Ta = +25°C -98 
sia oe Ta=+85°C | -910 
LOW level Li Sect iee 
output threshold | T, = +25°C 
voltage Ta = +85°C 
. Ta = -30°C -1890 
ee Ta=+25°C |-1850 
output voltage 
| Ta =+85°C | -1825 
3 Ta = -30°C 
HIGH level input Ty = +25°C 
current 


TEST CONDITIONS? 


aS 


For Q, outputs, apply Virtmax to all inputs. 
For Q, outputs, apply Vitmin to all inputs. 


For Q, outputs, apply Vj47 to each input, one at a time, 
with Vitmin applied to all other inputs. 
For Q, outputs, apply Vi.7 to each input, one at a time, 
with Vitmin applied to all other inputs. 


= 3 
= oe] 


For Q, outputs, apply Vit to each input, one at a time, 
with Vitmin applied to all other inputs. 
For Q, outputs, apply Vint to each input, one at a time, 
with Vitmin applied to all other inputs. 


For Qn outputs, apply Vitmin to all inputs. 
For Q, outputs, apply Viymax to all inputs. 


aN 


Apply Vinmax to each input under test, one at a time, | 
with Vitmin applied to all other inputs. 


N 


Ta = +85°C 

Ta = -30°C 
LOW level input Ta=+25°C 
current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


w 


Ta = -30°C 
VEE supply T +25°C 
current A 


Ta = + 85°C 
Ta = +85°C 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage Ta = +25°C 
- compensation 


Reference bias 
—— voltage 
compensation 


< 
SN 
< 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these '’worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. ; 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vitmax — Maximum HIGH level input voltage (the most positive Vj). 


Vonmax (~ 810mv) Vv ~HIGH level input threshold volt 

YTTIssll iy ff ttssts, IHT put thresnola voitage. 

Vormin (~ 960mV) wrongs GO sused ViLT -LOW level input threshold voltage. 

Von (— 980 mv) , Z Vitmin — Minimum LOW level input voltage (the most negative Vj). 

¢ VoHmex — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 

AREA condition. 

Vor (— 1630 mv) 2 VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


Voimax (~ 1650mV) Y/ Webac, Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wl Yt Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
V conditions. 
(—1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
WT conditions. 
(-1475mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 


and output threshold level). 


’ 


Se 
atk. 


SN 
WSs - 
Mrs 


\ 


OF05480S 


Figure 5. Transfer Characteristics 


PARAMETER TEST CONDITIONS 


tpLy Propagation delay 
tpHL Dp to Qh, Qn 


trtH Transition time 
trH_ 20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


Qo, Qz, Q, OUTPUTS 
(OR) 


Q,, G, Q, OUTPUTS 
Q,, Q3, Qs (NOR) 


WF12001S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+ 2.0V + 0.010V -NOTES: 

1. Voc1 = Voce = + 2V £0.010V, Veg =-3.2V. 

+0.010V “ ~ 
. Decoupling 0.1uF and 25yF from GND to Voc, 
, 0.01 uF and 25yuF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE in Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
iL should be kept to less than 1/4 inch (6mm). 


. All unused inputs should be connected ‘to. either. 


SCOPE Ly SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A fy a CHANNEL B function required. 
. All unused outputs are loaded with 5082 to GND. 
. Ly and Lz are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 502 terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 5092 resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


I 


—-3.2V + 0.010V 


Figure 7. AC Test Circuit for 10105 


+1110.mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 
trHe 
WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


| Family | Amplitude | Rep Rate | Pulse Width trun trie 
10K ECL | 800mVp-p | 4MHz =| 500ns_—_| 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10106 is a Triple 4-3-3 Input NOR 
Gate. All unused inputs can be left open 
due to integrated pull-down resistors 
which avoid the need for a supply volt- 
age. 


January 30, 1986 


10106 
Gate 


Triple 4-3-3 Input NOR Gate 
Product Specification 


TYPICAL SUPPLY CURRENT 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vcec2 = GND; Vege = -5.2V 
Ta =-30°C to + 85°C 


PACKAGES 


Plastic DIP 


10106N 
Ceramic DIP 10106F 
PIN DESCRIPTION 
DESCRIPTION 


Data Inputs 


Data Outputs 


LOGIC SYMBOL 


PIN CONFIGURATION 


Vec2 116} Voc 
Q; | 2] 15} Qe 
Qo 114} Dg 
Do 13 | Dg 
Dy 112] D7 
De 11] De 
D3 10 | Ds 


VEE 19} Da 


C008480S 


LD05230S 


Figure 1 Figure 2 
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Gate : 40106 


TO 
OTHER 
GATES 


7C04310S 


Figure 3. Circuit Diagram (One Gate) 


Qo Qo = Do + Dy + D2 + D3 
Q1 = Dg + Ds + Dg 
Qe = D7 + Dg + Dg 


Positive Logic: HIGH state = 1 
LOW state = 0 


LD04671S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 


VEE Supply voltage 


VIN Input voltage (Vij should never be more negative than Veg) 
lo Output current 


Ts Storage temperature -55 to +150 


Ceramic package 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 
Voc1, Voce Circuit ground | o | o | 
VEE Supply voitage (negative) — ~5.2 
Vii HIGH level input voltage — 
~1205 
VIHT HIGH level input threshold voltage -1105 
~1035 
mV 
VILT LOW level input threshold voltage mV 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Gate ke ” 10106 


DC ELECTRICAL CHARACTERISTICS Veet = Voce = GND, Veg = —5.2V + 0.010V, Ta = -30°C to + 85°C, output loading with 50Q 
| to -2.0V +0.010V unless otherwise specified’ * 


TEST CONDITIONS? 


Apply Vimin to all inputs. 


PARAMETER 


4 
«< 
ww 


I 
A 
a 
Oo 
c 


HIGH level 


VOH output voltage 


HIGH level 
VoHT Output threshold 
voltage 


Apply Vi_t to each input, one at a time, with Viimin 
applied to all other inputs. ; 


! 

co 
—_ 
SO |}. 


LOW level 
Vo_t output threshold 
voltage 


output voltage 


Apply Vint to each input, one at a time, with Vitmin 
applied to all other inputs. 


Apply Vimax to all inputs. 


Apply Vitmax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


HIGH level input 


| 
IH current 


aa 
oe 
ee 
05 | 
peed 
ed 
eal 
Nad Bs Ml al 


Apply Vitmin to each input under test, one at a time, 
with Viimax applied to all other inputs. 


LOW level input 
current 


Vee supply 
current 


-lee 


AVou HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVeE 


AVoL 


Ta = +25°C 


AVge Reference bias 


voltage 
AVEE compensation 


V/V 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ‘'worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Gate | ~ 40406 


NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vorimax (— 810 mV) rset, Vint — HIGH level input threshold voltage. 
Vormin (~ 980 mV) _ eras Y ds, Vict ~ LOW level input threshold voltage. 

Vonr (— 980mV) TA Vitmin - Minimum LOW level input voltage (the most negative Vj). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voitage (the most negative Voy) under the specified input and loading 
AREA condition. 
VOHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vout - LOW level output threshold voitage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (- 1105 mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290 mV) 


A 
Z 
y 
Y 
Z 


SN 


V} 


Vour ( - 1630 mV) 
Voimax (~ 1650 mV) 
Voumin (~ 1850 mV) 


Ss 


DFOS480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc) = Veco = +2.0V +0.010V, Veg =-3.2 +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 


tpHL Da to Qn Figs. 6, 7, 8 


triH Transition time 


trH, 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


WF12011S 


Figure 6. Propagation Delay and Transition Times 
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Gate 10106 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voco1 = Voce = + 2V +0.010V, Veg = -3.2V 
+0.010V 

. Decoupling 0.1uF and 25uF from GND to Vcc, 

5 0.01 uF and 25yuF from GND to Veg. (0.01 and 0.1 uF 
PULSE capacitors should be NPO Ceramic or MLC type). 
GENERATOR Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

: should be kept to less than 1/4 inch (6mm). 
SCOPE : . All unused inputs should be connected to either 
CHANNEL A HIGH or LOW state consistent with the LOGIC 

SCOPE function required. 

CHANNEL B . All unused outputs are loaded with 502 to GND. 

. Ly and Le are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 
TC04670S 


Figure 7. AC Test Circuit for 10106 


= <— tTHL try = 
+1110 mV 


NEGATIVE 
PULSE 
+310 mV 
+1110 mV 
POSITIVE 
PULSE 


+310 mV 


ea tty trHe be 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | s00mVp-p | 1MHz | 500ns | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. input Pulse Definition 
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DESCRIPTION 


The 10107 is a three gate array de- 
signed to provide the positive Exclusive- 
OR and NOR functions. All unused in- 
puts can be left open due to pull-down 
resistors which avoid the need for a 
supply voltage. 
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104107 
Gate 


Triple 2-Input Exclusive-OR/Exclusive-NOR Gate 
Product Specification 


Bee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~leg) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10107N 
Ceramic DIP 10107F 


PIN DESCRIPTION 


Data Inputs 


Data Outputs (OR) 
Data Outputs (NOR) | 


PIN CONFIGURATION LOGIC SYMBOL 


LD05240S 


Figure 1 Figure 2 


853-0643 82177 


lo| 


Signetics ECL Products Product Specification 


Gate — 10107 


TO OTHER 
GATES 


TO OTHER 
GATES 


TC04320S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Bo * 01 + Do «Dy 
Qi = Do ° Di + Do © Dy 
Q2 = De °D3+ D2 «D3 
Q3 = D2 * D3 + Dg © D3 
Qa = Dy * Ds + Dg * Ds 
Qs = Dg * Os + Da ¢ Ds 


Positive Logic: HIGH state = 1 
LOW state = 0 


LD04681S 


Figure 4. Logic Diagram 
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Gate | 40107 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
Vin Input voltage (Vij should never be more negative than Veg) 
lo Output current 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS | 


10K ECL 
PARAMETER 


Vcoc1, Voce Circuit ground , 
Vee Supply voltage (negative) | 


Ta = -30°C 


HIGH level input voltage 


l 
a 
nM 
on 


HIGH level input threshold voltage 
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> 
il 
+ 
Nh 
a1 
° 
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\ 
ah 
oO 
ar 


+ 
> 
i 
+ 
© 
ao 
° 
©) 
I 
anche. 
oO 
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o1 


LOW level input threshold voltage 


Vit LOW level input voltage Ta = +25°C 


Ta=+85°C |-1825; | 
Ta Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Product Specification 


Gate 


10107 


DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified'’® 


TEST CONDITIONS? 


Ta =-30°C ~1060 || =880 | mv | For Q, outputs, apply Viimin to all inputs. 
For Q, outputs, apply Vitmax to each input (Dj, De, Ds), 


HIGH level _ m 
output voltage Tate G 


Ta = +85°C -89 


HIGH level Saleh bs 
output threshold Ta = +25°C -98 


voltage Ta = +85°C 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


LOW level 
Output threshold 
voltage 


Ta = -30°C -1890 


LOW level 
output voltage 


I 
re ) 
01/0/83] 6 


HIGH 
level 
input 
current 


NM |} NM 
Nh | fh 
o}o 


LOW level input 
current 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Ta = +25°C 


Reference bias 
—— voltage 
compensation 


2/9 
ao};}on 


NOTES: 


as —_ 


one at a time, with Vitmin applied to all other inputs. 
For Q, outputs apply Vimax to each input (Do, D3, D4), 
one at a time, with Vitmin applied to all other inputs. 
For Q, outputs, apply Vinmax to all inputs. 


For Qp, outputs, apply Viyt to one gate input with Viimin 
applied to the other gate input. 
For Q, outputs, apply Vint to one gate input with Vitmax 
applied to the other gate input. 


For Q, outputs, apply Vi_t to one gate input with Viimin 
applied to the other gate input. 
For Q, outputs, apply Vi47 to one gate input with Vit min 
applied to the other gate input. 


For Q, outputs, apply Vitmin to all inputs. 

For Q, outputs, apply Vinmax to each input (D;, Do, Ds), 
one at a time, with Vitmin applied to all other inputs. 
For Q, outputs apply Vimax to each input (Dp, D3, D4), 
one at a time, with Viimin applied to all other inputs. 
For Q, outputs, apply Vinmax to all inputs. 


Apply Vitimax to each input under test, one ata time, 
with Vitmin applied to all other inputs. 


Apply Vitsmax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


Apply Vitmin to each input under test, one at a time, 
with Vitimax applied to all other inputs. 


Apply Vimax to Dy, Do, Ds. 


>| >| > 


1. The specified limits represent the ''worst case" value for the parameter. Since these "'worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Gate 10107 


Vour NOTES: . 2 
¥ (-s10my) Me - aac A saat poh Te (the most positive Vj). 
OHmax \~ \HT = evel input threshold voltage. 
Voxmin (~ 960mV) Crrcrcwn GE wised, Vit - LOW level input threshold voltage. 

Von (— 980mV) 4% , Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

Z' y ‘ VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
VA A— GUARANTEE loading condition. 
0% OPERATING VoHmin - Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
yy yj AREA loading condition. 

Vour (~ 1630 mV) ld 4 Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (7 1650mV) Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1850mV) Vin Voutmax  - Maximum LOW level output voltage (the most positive Vo.) under the specified input and 

Vimin foading conditions. 
(- 1850 mV) (- 810mV) Votmin ~ Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
MT Vint loading conditions. 
(- 1475mV) (- 105mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the 
Ves input and output threshold level). 
(- 1280 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


PARAMETER 


tpLy Propagation delay 
tpHL Dp to Qh, Qh 


trLH Transition time 
tru, 20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 

D,, INPUTS 
+310 mV 
Q, OUTPUTS 
(OR) 
Q,, OUTPUTS 
(NOR) 
WF12021S 


Figure 6. Propagation Delay and Transition Times 
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Gate | 40407 


TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V_ NOTES: 
1. Voo1 = Veco = + 2V £0.010V, Veg =-3.2V 
+0,010V 
‘2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Vee. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


= Decoupling capacitors should be placed as close as 
PULSE U physically possible to the DUT. and lead length 
GENERATOR IL should be kept to less than 1/4 inch (6mm). 


3. All unused inputs should be connected to either 


- SCOPE HIGH or LOW state consistent with the LOGIC 
SCOPE CHANNEL 8 function required. 
CHANNEL A 4. All unused outputs are loaded with 502 to GND. 


5. Ly and Lo are equat length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 502 terminator internal to Scope 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. z 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 
T:C04680S 


Figure 7. AC Test Circuit for 10107 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 
trun ) ten 
. WF12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10108 is a Dual AND/NAND Gate. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10108 
Gate 


Dual 4-Input AND/NAND Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


TYPE 


AND output 2.3ns 
10108 28mA 
NAND output 2.8ns 


ORDERING CODE 


COMMERCIAL RANGE 
Vcec1 = Vec2 = GND; Veg =-5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10108N 
Ceramic DIP 10108F 


DESCRIPTION . 


Data Outputs (NAND) 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1 Vec2 


CD08500S 


LD05470S 


Figure 1 Figure 2 


6-51 853-0644 82177 
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Gate | | 40108 


ir Kem | oe —K 


Figure 3. Circuit Diagram 


D; Q,= Q 
D2 POSITIVE LOGIC: 
HIGH STATE = 1 


D3 LOW STATE = 1 
L005351S 


Figure 4. Logic Diagram (One AND/NAND Gate) 
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Gate 10108 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL . 


°C 
°C 


Ceramic package +165 3G. | 
Ty Maximum junction temperature 
Plastic package +150 ee 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 


VEE Supply voltage (negative) 


hk 

[=] 

x 

mi 

° 
c 
<|<| 2 
=| 


< 


Ta =-30° 
HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta =-30° 
HIGH level input threshold voltage Ta = +25° 
Ta = + 85°C 
Ta = -30° 
LOW level input threshold voltage Ta = +25° 
Ta = +85°C 
Ta=-30°C | -1890 
-185 
-1825 


>) 


~110 
-10 


< 


1a) 
2) ata], a 


< 


LOW level input voltage Ta = +25°C 
Ta = +85°C 


<i;<j<[i< <j;~<];< 


+ 
nN 
oa 
+ 
fee) 
or 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-53 


lo! 


Signetics ECL Products 


Gate 


Product, Specification 


10108 


DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ se ies 


PARAMETER MIN 


Ta = -30°C 6 
Ta = +25°C 
Ta = + 85°C 


fo) 


HIGH level 
output voltage 
~890 


-108 
-98 
-910 


Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


HIGH level 
output threshold 
voltage 


oO 


LOW level 

output threshold 
voltage 
-— 1890 
~— 1850 
-1825 


LOW level 
output voltage 


not a 


— 
an oO 
Oo 


LOW level input 
current 


Gi 
< 
U 


0. 
0. 
03 | 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
—— voltage 
compensation 


NOTES: 


UNIT 


28 


TEST CONDITIONS? | 


For Q, outputs apply Vinmax to all inputs. | 
For Q, outputs, apply Vitmin to all inputs. 


For Q, outputs, apply Viy7 to each input, one at a time, 
with Vitmax applied to all other inputs. 
For Q, outputs, apply Vi.t to each input, one at a time, 
with Vitmax applied to all other inputs. 


For Q, outputs, apply Vi_t to each input, one at a time, 
with Vitmax applied to all other inputs. 
For Q, outputs, apply Vit to each input, one at a time, 
with Vitimax applied to all other inputs. 


For Qh outputs, apply Viimin to all inputs. 
For Q, outputs, apply Vinmax to all inputs. 


Apply Vinmax to input under test, one at a time, | with 
Vitmin applied to all other inputs. lee 


Apply Vitmin to input under test, one at a time, with 
Vimax applied to all other inputs. 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Gate 10108 


NOTES: 

Vitmax — Maximum HIGH level input voltage (the most positive Vj}). 
Vormax (~ 810 mV) GuTrrecitity ViHT — HIGH level input threshold voltage. 
Vorimin (— 960mV) eee 27 PT Y z Vitt — LOW level input threshold voltage. 

Vonrt (— 980 mV) 4% Vitmin ~- Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Vo) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH tevel output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Voir (— 1630mvV) Serre Sea Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 50mV) ” Vigpegeg AY dthae, Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Vy: Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

V conditions. 
(— 1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
WUT conditions. 
(- 1475mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Sa 
S35 


Is 
IN Naas 


SAAN 
NS. 
AS 


Ss 


OF05480S 


Figure 5. Transfer Characteristics 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 


tPHL Dn to Qn: Qn Figs. 6, Ts 8 


trLH Transition time 


tro, 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


Q,, OUTPUTS 
(AND) 


Q, OUTPUTS 
(NAND) 


WF12401S 


Figure 6. Propagation Delay and Transition Times 
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Gate ~~ 40408 


TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V- | | NOTES: 
1. Veco1 = Vec2 = + 2V £0.010V, > Vee = -3.2V 
+0,010V | 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). . 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length, . 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


function required. 

SCOPE . All unused outputs are loaded with 502 to GND. 
CHANNEL B 5. Ly and Lo are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 
= pins under test must be less than 1/4 inch (6mm) 


ViLmin 1 Ds |, long for proper test. 
.C, = Fixture and stray capacitance < 3pF. 
12 — i> a fia 500" | . Any unterminated stubs connected anywhere along 
13 ene the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
= section on AC setup procedure). 


8 | 10. All 502 resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


PULSE ae 
GENERATOR ed 


eS 


IK 


© oO 


25uF | 0.01uF 


-3.2V + 0.010V 
TCCs080S 


Figure 7. AC Test Circuit for 10108 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
tTHL — 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10109 is a Dual 4-5 Input OR/NOR 
Gate. All unused inputs can be left open 
due to integrated pull-down resistors 
which avoid the need for a supply volt- 
age. 
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104109 
Gate 


Dual 4-5 Input OR/NOR Gate 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vcc = Vec2 = GND; Vee = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10109N 
Ceramic DIP 10109F ) 


DESCRIPTION 


Data Inputs | 


PIN DESCRIPTION 


PIN CONFIGURATION — LOGIC SYMBOL 


CD08510S 


LDOS250S 


Figure 1 Figure 2 
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Gate Ss 49409 


TC04331S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Do +B; + B2 + D3 
Q2 = Dg + Ds + Bg + B7 + De 
Q; = Do + Di + D2+ Dz 
Q3 = Da + Ds + Dg + D7 + Dg 


Positive Logic: HIGH state = 1 
LOW state = 0 


Figure 4. Logic Diagram 
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Gate 10109 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Vee 
lo Output current -50 


s}6[a]2|<]<| § 


Ts Storage temperature -55 to +150 °C 
-| Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Vec1; Voce Circuit ground 
VEE Supply voltage (negative) 


Ta =-30° 
Ta = + 25° 
Ta = +85° 
Ta = -30°C 
Ta = + 25°C 
Ta = + 85°C 
Ta =-30° 
Ta = +25°C 
Ta = +85° 
Ta=-30°C | -189 
Ta=+25°C | -1850 
Ta=+85°C | -1825 


ath 
So 
A 
m 
QO 
oa 


—5.2 


Vin HIGH level input voltage 


-1205 
-1105 
- 1035 


ViHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


ih 


oO 


LOW level input voltage 


! 
wo 
oO 


Operating ambient temperature +25 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Gate 40109 


DC ELECTRICAL CHARACTERISTICS Veer = Voce = GND, Vee = 5, 2V +0.010V, Ta = -30°C to +85°C, output peding with 502 
to -2.0V +0.010V unless otherwise specified’ 


PARAMETER Cet Bs Et oad UNIT TEST CONDITIONS? 


ines | -t00 | Tao 
Tins oso | -ao0 | _[-700 | mv 


HIGH level 
output voltage 


[Te Q, Outputs, apply Vinmax to all inputs. 


Vou For Q, outputs, apply Vitmin to all inputs. 


AVeE compensation 


AVo. LOW level 
output voltage 
compensation 


AVeEE 


AVe8 Reference bias 
voltage 


AVee compensation 


HIGH level Ta = -30°C -—1080 ff mv [| For Q, outputs, apply Vi7 to each input, one at a time, 
; x with Vitmin applied to all other inputs. 
VoHT cai ae Ta = +2510 }-90] [mv] | For Q, outputs, apply Vi_7 to each input, one at a time, 
g Ty, = +85°C F-910} | mv | with Vitmin applied to all other inputs. 
LOW level Ta = -30°C ae ae -1655 For Q, outputs, apply Vi_t to each input, one at a time, 
. with Vitmin applied to all other inputs. 
Voit output threshold | Ta = +2510 | | -1630] mv | For Q outputs, apply Vint to each input, one at a time, 
voltage p' PPly VinT p 
Ta = +85°C -1595} mV with Vitmin applied to all other inputs. 
A= ILmin @P 
Ta=-30°C |-1890] | -1675 
LOW level For Q, outputs, apply Vinmax to all inputs. 
Voi output voltage Tne te 1850 | _f-1650] mv | For Q, outputs, apply Vi_min to all inputs. 
Pixessoe [fs To 
HIGH level input Ta = +25°C Pf f 265 | ua Apply Vitmax to input under test, one at a time, with 
in current Vitmin applied to all other inputs. 
Paseo fos |] aa | 
LOW level input = Apply Vitmin to input under test, one at a time, with 
ML gurrent oe + 25°C pos | {| A | Vitmax applied to all other inputs. 
Ta=+esrc | 03 | | | HA | 
ane | Ta=-30°C | = -—30°C Ft] 5 | oma | 
EE = ° 
AVon HIGH level 
——— output voltage V/V 


NOTES: | 

1. The specified limits represent the ''worst case" value for the parameter. Since these "worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vitimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vorimax (- 810mv) rere Vint - HIGH level input threshold voltage. 
Vorimin (— 960 mV) _ aera - Vier - LOW level input threshold voltage. 
Von (— 980mvV) ) Vitmin - Minimum LOW level input voltage (the most negative Vj). 
VoHmax — Maximum HIGH level output voitage (the most positive Voy) under the specified input and loading 
condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vour (- 1630mV) Oe Ee VonT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (7 W5OMV)  agpege /; Vitae, Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Mae sasomy LALLA 


MLL Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Viemi 
m H yy 


Wrvan 


conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vie conditions. 
(- 4475mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


(- 


OF05480S 


Figure 5. Transfer Characteristics 


PARAMETER 


tpLH Propagation delay 
tpHL Dp to Qy, Qg 


tpLH Propagation delay 
tpHL Dp to Qo, Qe 


trtH Transition time 
trHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


NOR OUTPUT 


ttn — 


WF13051S 


Figure 6. Propagation Delay and Transition Times 
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Gate 


TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V NOTES: 
1. Voco1 = Voce = +2V £0.010V>. VEE = ~3.2V 
+0.010V 

. Decoupling 0.1uF and 25uF from GND to Voc, 

0.01 uF and 25yuF from GND to Veg. (0.01 and 0.1uF 
capacitors should be NPO Ceramic or ,MLC-: type). 
PULSE rn Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 
— . All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent. with the LOGIC 
function required. 
See SCOPE . All unused outputs are loaded with 502 to GND. 
CHANNEL B . Ly and Lo are equal length 50Q impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


T 


-3.2V + 0.010V 
TC04680S 


Figure 7. AC Test Circuit for 10109 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


tw(L) ——_—_——> 


tw(H) ——————_» 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


¢ 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10110 is a Dual 3-Input/3-Output 
OR Gate intended to drive up to three 
transmission lines simultaneously. This 
feature makes the device particularly 
useful in clock distribution applications. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10110 
Gate 


Dual 3-Input/3-Output OR Gate (Line Driver) 
Product Specification 


ORDERING CODE 


Plastic DIP 10110N 
Ceramic DIP 10110F 


PIN DESCRIPTION 


TYPICAL PROPAGATION 


DELAY (-lee) 


COMMERCIAL RANGE 


Vec1 = Vec2 = GND; Veg = -5.2V, 


Ta =-30°C to +85°C 


TYPICAL SUPPLY CURRENT 


DESCRIPTION 


Data Inputs 
Data Outputs (OR) 


PIN CONFIGURATION 


Figure 1 


CD09170S 


LOGIC SYMBOL 


Figure 2 


LD05260S 


853-0646 82177 


lo! 


Signetics ECL Products Product Specification 


Gate rat: 40440 


tra ree Ar rere nee i fete a ee Ar tere rr nea Ame ye pete en mt TNA nse entrees en eh Arenas Nemertina tnshNt snare Aapinsnauterwlinneganeneneiuanyn nn pirsntttnstamnetonnes raster en Rss ents rte ster te terete et er tremens tern /ON a rere 


GATES 


10043408 


| Figure 3. Circuit Diagram (One Gate) 


ee ce eta Aenean me te teen eet ef a a ON A yr Ce nef A Ae ane a erste Yattnatnte—rstttmeoin re 


Do 
01 Qo ; 
| D2 Q1 Qo = Qy = G2 = Do + Dy + D2 
| Qs Q3 = Qg= G@5=D3+DatDs 
| 
D3 
Positive logic: HIGH state = 1 
. Da Q3 LOW state = 0 
Ds Qs, 
ai 
LD0479008 


Figure 4. Logic Diagram 


(reertartianamnrenrrenafnnnerairn eraser tat atte Yarn ttrapserhtren ne Sern cet nee A RLFC HR ms me in hr neste erninn re ehminets haminuhahnemhiratensetie puuanbteerr terete nt mea ei 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


VEE Supply voltage 


VIN Input voltage (Vin should never be more negative than Veg) 0 to Veg 
lo Output current 
Ts Storage temperature -55 to +150 


° 


eof of 3 S 
O;}O0;/oO1ls/<)< = 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


+ 
o 
A 
m 
(2) 
r 


PARAMETER 


c 


Voc1, Voca; 
Voc3 


Ta =-30° 
Ta = +25° 
Ta = +85°% 
Ta =-30° 
Ta = + 25°C 
Ta = +85° 
Ta = -30° 
Ta = +25° 
Ta = +85° 
Ta = -30° 
VIL LOW level input voltage Ta = + 25°C 
Ta = +85°C 


Circuit ground 


—§.2 


< 


-890 
-810 
-700 


m 


HIGH level input voltage 


Oo 


— 
nN 
oi 


HIGH level input threshold voltage -1105 


oO 
< 


-~1500; mV 
-1475) mV 
-1440} mV 


LOW level input threshold voltage 


r 
3 
< 


~1850 
~1825 


Oo on 


3 
< 


° 


25 


© 


Ta Operating ambient temperature 5 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-65 


los! 


Signetics ECL Products Product Specification 


Gate 10110 


DC ELECTRICAL CHARACTERISTICS Voci = Voco= GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 5022 to -2.0V +0.010V unless otherwise specified’ ° 


TEST CONDITIONS? ’ 


PARAMETER TYP 


Ta =-30°C |-1060 
Vou HIGH level Ta = +25° -~960 

output voltage 

Ta=+85°C | -890 
Ta = -30° -108 
Ta = +25° 
Ta = +85° 
Ta = -30° 
Ta = +25° 
Ta = +85° 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30° 


—890 
-810 
-700 


< 


m 


Apply Vitimax to all inputs. 


?) 
A 


S&] ts 
Nm | Ph 
or 


HIGH level output 


Apply Vint to each input, one at a time, with Vitmin 
applied to all other inputs. 


! 
co 
© 
Oo 


threshold voltage 


| 
co 
—_ 
oO 


-1655 
- 1630 
~1595 
-1675 
~1650 
-1615 
80 


LOW level output 
threshold voltage 


Apply Vit to each input, one at a time, with Vitmin 


VoLt applied to all other inputs. 


~ 1890 
~ 1850 
—1825 


LOW level 


Apply Vitmin to all inputs. 
output voltage 


VoL 


fo) 


HIGH level 


Apply Vinmax to each input under test, one at a time, 


lw Ta = +25° 
input current with Vitmin applied to all other inputs. 
Ta = +85°C 
TA = ~—30°C 


nd 
a 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 


Ta = +25°C 
with Vinmax applied to all other inputs. 


0.5 
Ta=+85°C | 03 
Ta =-30° 
Ta = +25° 


Ta = +85°C 


£ 


Nm 


2 


-lee Vee supply 
current 


ih 


HIGH level 
output voltage 
compensation 


< | c 


0.016 


AVoL LOW level 


—— output voltage 0.250 V/V 
AVE compensation 
AVga Reference bias 
—— voltage 0.148 V/V 
AVeE compensation 

NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

‘ (tomy) Vitmax - Maximum HIGH level input voltage (the most positive Vj). 
OHmax (7 510m VIHT - HIGH level input threshold voltage. 

Vormin (~ 960mV) Cevcscpethg Ge poe, ViLT — LOW level input threshold voltage. 

Vont (— 880mvV) y Z ; Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

q VoHmax - Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING VoHmin - Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
AREA loading condition. 

Votr (— 1630mvV) ae! 7 oe VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mvV) PY Teter, Vour - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wt Ypllln Votmax = Neem eON level output voltage (the most positive Vo.) under the specified input and 

Vv oading conditions. 

(—1880mV) (OmvV) Votmin ~ Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
wr {| Vint loading conditions. ae 
(-—1475mV) (— 1105 mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 

Ves and output threshold level). 
(-1290 mV) 


SS 


SS 
IN Nia. 


SS 


y 
7 


H-- 
SAS 


SS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc; = Veco = +2V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 


tpH_ Dp to Qn Figs. 6, 7, 8 


trLy Transition time 


ttHL 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 
+310 mv 


WF12030S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V ue 


. Voco1 = Vec2 = + 2V +0.010V,. Veg = -3.2V 
+0.010V Ee as? 
. Decoupling 0.1nF and 25uF from GND to Voc, 
0.01uF and 25uF from GND to Veg. (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 


CHANNEL A function required. 
SCOPE .All unused outputs are loaded with 502 to GND. 
CHANNEL B . Ly and Lp are equal length 50Q impedance lines. Lg, 


the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C= Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF iT 


~3.2 + 0.010V 
TC04700S 


Figure 7. AC Test Circuit for 10110 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTHL lax 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10111 is a Dual 3-Input/3-Output 
NOR Gate intended to drive up to three 
transmission lines simultaneously. The 
ability to control three parallel lines 
makes this device particularly useful in 
clock distribution applications. All un- 
used inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10114 
Gate 


Dual 3-Input/3-Output NOR Gate (Line Driver) 
Product Specification 


PIN CONFIGURATION 


Figure 1 


CD09180S 


TYPICAL SUPPLY CURRENT 
(-lee) 


COMMERCIAL RANGE 


Voc1 = Vec2 = GND; Veg = -5.2V 


Ta =-30°C to + 85°C 


10111F 


DESCRIPTION 


a 


LOGIC SYMBOL 


Figure 2 


LD05270S 


853-0647 82177 


lo! 
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Gate 40444 


TC04351S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Qi = Q2 = Bo + D7 + D2 
Q3 = Q4 = Qs = D3 +04 +05 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04711S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 
~-8.0 


Vee Supply voltage 


Vin Input voltage (Vin should never be more negative than Veg) 0 to Vee 

lo Output current -50 

Ts Storage temperature -55 to +150 

Ceramic package +165 
Ty Maximum junction temperature 

Plastic package +150 


DC OPERATING CONDITIONS 


QO 


?) 


PARAMETER 


Voc1, Vcce Circuit ground 
HIGH level input voltage 
HIGH level input threshold voltage 6 
LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightiy from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V + 0.010V, Ta =-30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS? _ 


HIGH level Apply Vitmin to all inputs. 


output voltage 


HIGH level output 
threshold voltage 


Apply Vit to each input, one at a time, with Vi_min 
applied to all other inputs. 


LOW level output 
threshold voltage 


Apply Vin7 to each input, one at a time, with Vitmin 
applied to all other inputs. 


LOW level 


Apply Vinmax to all inputs. 
output voltage 


m 


HIGH level 
input current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to ali other inputs. 


Vee supply 
current 


= 


Ta = +85°C 


HIGH level 

output voltage 

compensation 

LOW level 

output voltage Ta = +25°C 

compensation 

Reference bias 

voltage 0.148 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


< 
~ 
< 


ao Mw 
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Vout NOTES: 


Vitmax ~ Maximum HIGH level input voltage (the most positive Vj,). 
Vorimax (~ 810mV) PrTrTIssiliy fssenty VIHT - HIGH level input threshold voltage. 
Vorimin (~ 980 mV) {agra 4 sce Vitt - LOW fevel input threshold voltage. 
Vonr (— 980 mv) 43) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
g 4 y VolHmax ~ Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
y) V4 GUARANTEED loading condition. 
Z% OPERATING Voumin ~ Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
Z 44 AREA loading condition. 

Vour (— 1630 mV) = Z ‘a vp Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (7 1650mV) AY, date, VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) VL LL. Vin Votmax Bessie ahs level output voltage (the most positive Vo.) under the specified input and 

NV] Vv oading conditions. 
(—1880mV) | (-Bi0omV) Votmin - Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
LT IHT loading conditions. 
(-1475mvV) (~- 1105 mV) Veep ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290mV) 


DFO5480S 


Figure 5. Transfer Characteristics. 


Ta=-30°C| Ta=+25°C |Ta=+85°C 


PARAMETER UNIT TEST CONDITIONS 
[ax [wn | [a | 


Propagation delay 


Dn to Qn 1.4 15 | 38 | ns Bigs Oy tS 
trLH Transition time 1.0 12 | 3.8 ns : 
tru, 20% to 80%, 80% to 20% 1.0 1.2 | 38 | ns Figs. 6, 7, 8 
AC WAVEFORMS 
+1110 mV 
D, INPUTS 
+310 mV 
Q,, OUTPUTS 
(NOR) 


WF 42040S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V . NOTES: tA 
; 1. Voor = Voce = + 2V. £0.010V,. Veg = -3.2V 


+0.010V 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
PULSE Fas capacitors should be NPO Ceramic or MLC. type). 
GENERATOR Decoupling capacitors should be placed as close as 
ne physically possible to the DUT and lead length 

= should be kept to less than 1/4 inch (6mm). 
SCOPE . All unused inputs should be connected to either 
CHANNEL A SCOPE HIGH or LOW state consistent with the LOGIC 

, CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 28 


—3.2V + 0.010V 
: 7047108 


Figure 7. AC Test Circuit for 10111 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
| +310 mV 
{THL —— 


WF12380S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 1MHz |  500ns_—_ | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10113 is a Quadruple Exclusive-OR 
Gate with enable input common to all 
gates. The enable is active in LOW 
state. A 4-bit comparision function 
(A = B) can be obtained by wire-ORing 
the four outputs together. Direct connec- 
tion to buses is possible thanks to open- 
emitter outputs. All unused inputs can be 
left open due to integrated pull-down 
resistors which avoid the need for a 
supply voltage. 
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101413 
Gate 


Quad Exclusive-OR Gate With Enable Input 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 


eto SSCidSCCSCSC~ti SSCS 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10113N 
Ceramic DIP 10113F 


PIN DESCRIPTION 


Do - D7 Data Inputs 
eT 
Pea —|_—Cata Ott 


PIN CONFIGURATION LOGIC SYMBOL 


CD08520S 


LD05280S 


Figure 1 Figure 2 


6-75 853-0648 82177 
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Gate | | | 404413 


Figure 3. Circuit Diagram (One Gate) 


Qo =(Dp @ Dy) -E 
Q1 =(D2 @D3)-E 
Qe =(D4 @Ds)-E 
Q3 =(Dg®D,7)-E 


Positive logic: HIGH state = 1 Positive Logic: 

LOW state = 0 H = HIGH state (the more positive voltage) 
L =LOW state (the less positive voltage) 
X = Don't care 
LD04721S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 


lo Output current 


Ts Storage temperature -55 to +150 


°C 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


V 
cs 
ca 


PARAMETER 


1 
on) 
Nh 


Supply voltage (negative) 


HIGH level input voltage 
HIGH level input threshold voltage -1105 
LOW level input voltage -1850 


Ta=+85°C | -1825 


LOW level input threshold voltage Ta = +25°C 


Operating ambient temperature 


l 
w 
oO 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc1 = Vece = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to -2.0V +0.010V unless otherwise specified’ 3 
PARAMETER = TEST CONDITIONS? | 
[200 | 


-890 
i +25°C Apply Viitmin to enable input and one gate input with 


V applied to the other gate input. 
Ta = +85°C 890 iHmax @Pp g p 


Ta = -30°C -1080 
Ta = +25°C -980 


UNIT 


HIGH level 
output voltage 


VoH 


t 
(oo) 
Oo 
oO 


HIGH level output 
threshold voltage 


Apply Vint to one gate input with Vi_min applied to 


VoHT the other gate input and enable input. 


aE 
baa 
ioe 


LOW level output 
threshold voltage 


Apply Vit to one gate input with Vi_min applied to 
the other gate input. 


VoLT 


LOW level 


Apply Viimin to all inputs for each output. 
output voltage 


VoL 


Do, Dg 
D4, D7 


inputs Apply Vinmax to each input under test, one at a time, 


with Vitmin applied to all other inputs. 


HIGH 


Dj, Do 
we | BABE eran 
current | MPUIS | Ta = +85°C 


: 
nei 
Ta = +85°C 

AVEE compensation 


Ta = +25°C 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Apply Vinmax to E input with Viimin applied to all other 
inputs. 


oO 


Oo 
hard 
2) oO = 


LOW level 
input current 


Apply Viimin to each input under test, one at time, 
with Vitmax applied to all other inputs. 


-lee Vee supply 
current 


AVou HIGH level 
——— output voltage 
AVEE compensation 


0.016 


AVo, LOW level 
—— output voltage 
AVEE compensation 


0.250 


AVpp Reference bias 


—— voltage 0.148 


< 
v 
< < 
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NOTES: 

, eee Vitmax ~ Maximum HIGH level input voltage (the most positive Vj). 
OHmax (7 810m Vint - HIGH level input threshold voitage. 

Vonmin (— 960 mV) omrnin Gl gonad Vict - LOW level input threshold voltage. 

Vonr (— 980 mV) Z Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax ~ Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING VoHmin —Minimum HIGH level output voltage (the most negative Vox) under the specified input and 
AREA loading condition. 

Vor (— 1630 mV) oe Z 4 VoHT —HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax {— 1650 mV) eee Vout — LOW level output threshoia voltage with the inputs set to their respective threshold levels. 
VoL min (~ 1850mV) Wd: VoLmax ~Maximum LOW level output voltage (the most positive Vo.) under the specified input and 

loading conditions. 
Votmin -Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
Vier | Vint loading conditions. 
(— 1475mV) (-1105mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


ZF 


Z 
Z 
y 


>> 


aa 
Wika. 


Ves 
(— 1290mV) 


OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =—-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 
Dn tO Qn 


Propagation delay 
E to Q, 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 


E INPUT 


Q, OUTPUTS 
(OR) 


WF12051S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
; 1. Voc1 = Voce = + 2V +£0.010V, Veg =-3.2V © 


+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 502. to GND. 

. Ly and Le are equal length 50Q impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 
better. 


PULSE i 
GENERATOR 


SCOPE 
CHANNEL A 


25uF | 0.01uF 


—3.2 + 0.010V 
10047208 


Figure 7. AC Test Circuit for 10113 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


= tty tTHL ie a 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


| Family | Amplitude | Rep Rate | Pulse Width trHe 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10114 is a Triple Differential Line 
Receiver with low-impedance emitter- 
follower complementary outputs. With 
translated emitter-follower inputs and an 
active current source, it features a peak 
common-mode rejection voltage of + 1V. 


Furthermore, the OR outputs keep a 
LOW logic level whenever the inputs are 
left floating. Intended primarily to receive 
data from balanced twisted-pair lines, 
this device is also suitable for minicom- 
puters, testing and instrumentation. 


It can also be used as a sense amplifier 
for MOS RAMs as a MOS-to-ECL inter- 
face circuit, as a high-speed comparator 
and, having an internal reference bias 
voltage (Vgg) output, it can operate as a 
Schmitt trigger. 
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10114 
Line Receiver 


Triple Differential Line Receiver 
Product Specification 


TYPICAL SUPPLY CURRENT 
(-lEeE) 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


DESCRIPTION 


Data Inputs 
Data Outputs (OR) 
Data Outputs (NOR) 


Reference Bias Voltage Output 


PIN CONFIGURATION LOGIC SYMBOL 


CD08530S 
LD04730S 


Figure 1 Figure 2 
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Line Receiver 10114 


LD04740S 


Figure 3. Circuit Diagram (One Gate) 


WITH INPUTS D,,D3 AND Ds 
Qo CONNECTED TO Veg (PIN 11) 
o Qo = Do 
Q1=D4 
Q2 Qe2=Do 
Qs Q3= D2 
Q4= Dz 
Q, Qs =D, 
Qs 


LD04751S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 


| 
Ss 


10K ECL 


0 Output current 
T Storage temperature -55 to +150 


Ty Maximum junction temperature 
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DC OPERATING CONDITIONS 


= 
eo 
A 
mi 
2) 


PARAMETER 


Voci1, Voce Circuit Ground 
Supply Voltage (Negative) 


Ta = -30°C 
HIGH level input voltage Ta = + 25°C 


HIGH level input threshold voltage ~1105 
LOW level input threshold voltage 
LOW level input voltage | - 1850 


Ta=+85°C |-1825 


=) 
< 


3 


+ 
© 
on 
©) 


i 
ro) 
3 
< 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Vcc: = Veco = GND, Veg =-5.2V +0.010V 


PARAMETER 


Vitimax = 1 OV 


Vitmin + 1.0V 


Vitmin — 1.0V Ta=+25°C | -2850 
Ta =+85°C | -2825 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-83 


Signetics ECL Products Product Specification 


Line Receiver 10114 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Ver = —5.2V, +0.010V, Ta = -30°C to +85°C, output loading with 5022 
to -2.0V +0.010V, unless otherwise specified’? 


For Q, outputs, apply Vitmax to each inverting input, 
Ta = -30°C 


one at a time, with Vitmin applied to all other 


inverting inputs and Vgg applied to all non-inverting 


inputs. 


HIGH level 
output voltage 


For Q, outputs, apply Viimin to each inverting input, 
one at a time, with Vgp applied to all non-inverting 
inputs and with Vitmax applied to all other inverting 
inputs. 

(Refer to Fig. 8.) 


VOH 


For Q, outputs, apply Vi47 to each inverting input, 
one at a time, with Vitmin applied to allother inverting 
inputs and Vgpg applied to all non-inverting inputs. 
For Q, outputs, apply Vi,7 to each inverting input, 
one at a time, with Vgp applied to all non-inverting 
inputs and with Vinmax applied to all other inverting 
inputs. 

(Refer to Fig. 8.) 


HIGH level output 


VoHT threshold voltage 


For Q, outputs, apply V7 to each inverting input, 
one at a time, with Vgp applied to all non-inverting 
inputs and Vitimax applied to all other-inverting inputs. 
For Q, outputs, apply Viy7 to each inverting input, 
one at a time, with Vgg applied to all non-inverting 
inputs and Vitmin applied to all other inverting inputs. 
(Refer to Fig. 8.) 


LOW level output 


Vout threshold voltage 


For Q, outputs, apply Vitmin to each inverting input, 
one at a time, with Vgg applied to all non-inverting 
inputs and Vitimax applied to all other inverting inputs. 
For Q, outputs, apply Viumax to each inverting input, 
one at a time, with Vgg applied to all non-inverting 

inputs and Vitmin applied to all other inverting inputs. 
(Refer to Fig. 8.) 


LOW level output 
voltage 


VoL 


Ta = +25°C -1850 -1650| nv 
Ta=+85°C | -1825 “1616 ] mv 


Apply Vitmax to each inverting input under test 
“one at a time, with Viimin applied to all other 
inverting inputs and Vgg applied to all non- 
inverting inputs. Apply Viymax to each non-— 
inverting input under test, one at a time, with 
Vitmin applied to all other non-inverting 

inputs and Veg applied to all inverting inputs. 
(Refer to Fig. 8.) 


HIGH level 
input current 


Apply Vitmin to all inverting inputs. 
Apply Vgg to all non-inverting inputs. 


VEE 
supply current 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference Bias 
voltage 
compensation 


Reference All inverting or all non-inverting input pins are 
voltage tied to the Vgg pin during measurement. 


HIGH level For Q, outputs, apply ViH1y to inverting inputs and 
output voltage for Vit to non-inverting inputs. 
Common-Mode For Q, outputs, apply Vii, to inverting inputs and 


Rejection Test Ta = + 85°C Vint to non-inverting inputs. 
LOW level Ta = -30°C For Q, outputs, apply Vj,q to inverting inputs and 
output voltage for Vinh to non-inverting inputs. 
=+ _ F : 
Common-Mode Ta 202 ioe For Q, outputs, apply Vip, to inverting inputs and 
Rejection Test Ta=+85°C | -1825 Vit to non-inverting inputs. 
Ta = -30°C : Apply Vege to each inverting input under test, one at 
| Input leakage T, = +25°C a time, with Vitmin applied to all other inverting 
CBO current A . inputs and Veg applied to all non-inverting inputs 


Ta = + 85°C : (Refer to Fig. 8.) 
NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3, Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


NOTES: 
Vittmax -— Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
ViLT — LOW level input threshold voltage. 
Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
Votr (— 1630 mV) a! Z 1. VouHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1850 mV) “ar Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Yih Votmax  ~ Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin ~ Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
lr Vint conditions. 
(-1475mV) | (-1105mV) Vas — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290mvV) 


Vv (- 810mV) 
ine —960mVv) YISLIIIMs hy 


Vout ( a 980 mV) 


A 
4 
4 
y) 


eset 


“by 


LLL 


DF05480S 


Figure 5. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS eae 8 = oe =+2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C_ =-30°C | T,as+25c | + 25°C Ta = + 85°C 
PARAMETER Tmax | 
ee See 


tpLy Propagation delay O |} 44 | 10 |] 24 | 40 | 09.; 43 Figs. 6, 7, 9 
toy, Dn to Qn 44110 |24 | 4009 | 43 g 
tpLH Propagation delay 1.0 | 4.4 O | 24 | 40 |} 09 | 4.3 Fias. 6. 7. 9 . 
tpy_ Dp to Op, 1.0 | 4.4 ie 24 1/40] 09 | 4.3 gees 
1.5 3.8 15 2.1 3.5 1.5 3.7 : 
ieee ae i ‘ : 


ttLy Transition time 
+1110 mV > 


TEST CONDITIONS 


ttHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


~ D,, INPUTS 


+310 mV 


+1110 mV 


+310 mV 


Q,, Gg, Q, OUTPUTS 
(OR) 


Q, G,, Q, OUTPUTS 
(NOR) 


WF12061S 


Figure 6. Propagation Delay and Transition Times © 
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Line Receiver 


TEST CIRCUITS AND WAVEFORMS 


PULSE a 
GENERATOR Ha 


SCOPE li-> 


CHANNEL A 


INPUT UNDER TEST 
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+2.0V + 0.010V 


| 25uF O.1uF | 


—3.2V + 0.010V 


Figure 7. AC Test Circuit for 10114 


509 


-5.2V + 0.010V 


OUTPUT UNDER TEST 


SCOPE 
CHANNEL B 


TC04731S 


Figure 8. DC Test Circuit for 10K ECL 
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10114 


NOTES: 

1. Voc1 = Voce = + 2V £0.010V, Veg = -3.2V 
+ 0.010V. 

2. Decoupling 0.iuF and 25uF from GND to Vcc, 


0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
Physically possible to the DUT and iead length 
should be kept to less than % inch (6mm). 


3. All unused inputs should be connected to either 


as 


ND 


oo 


HIGH or LOW state consistent with the logic 
function required. 

All unused outputs are loaded with 5022 to GND. 
L; and Lz equal length 5022 impedance lines. Lg the 
distance from the DUT pin and the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed ¥4 inch (6mm). 


. Ry = 502 terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 


pins under test must be less than 1 inch (6mm) long 
for proper test. 


. OC, = Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 


the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥ inch (6mm) in length (refer to 
section on AC setup procedure). 


. All 50Q resistors should have tolerance of + 1% or 


better. 


NOTES: 
1. Voci = Vec2 = OV (GND), Vee = —5.2V +0.010V. 


2. 


Decoupling 0.01uF and 25yF from GND to Veg, 
O0.1pF and 25uF from GND to Vy (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
should be kept to less than ¥4 inch (6mm). 


. All unused inputs should be connected to either 


HIGH or LOW state consistent with the logic function 
required. 

All unused outputs are loaded with 50Q to Vr. 

All 50Q resistors should have tolerance of +1% or 
better. 


$ 


Signetics ECL Products 


Line Receiver 
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ad <— {THLE tri 
: +7110 mV 
0, 
NEGATIVE ie ; $e ms 
0 0 
PULSE 20% 20% 
| tail) -|——__-———— +310 mV 
Wi > 
| tu(H) +1110 mV 


50% 50% 
PULSE 20% 20% 
. | +310 mV 
eal try trHL <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


| Family | Amplitude | Rep Rate | Pulse Width trHL 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. input Pulse Definition 
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DESCRIPTION 


The 10115 is a Quad Differential Line 
Receiver intended for use in sensing 
signals over long lines. The base Refer- 
ence Bias Voltage (Vag) makes the de- 
vice useful in other applications where a 
stable reference voltage is necessary. It 
features a peak common-mode rejection 
voltage of +1V. 


One input from any unused amplifier in a 
package must be tied to Vaz. 
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Quad Differential Line Receiver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (—lee) 


ORDERING CODE 
Vcc1 = Vec2 = GND, Veg = -5.2V 


Plastic DIP 10115N 
Ceramic DIP 10115F 


PIN DESCRIPTION 


Dj, Do, Ds, Dg; | 
Do, Ds, Da, Dy Data Inputs 

Reference Bias Voltage Output 

Qo -Q3 Data Outputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


cD08540S 


LD04760S 


Figure 1 Figure 2 
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Line Receiver | +s 404415 


TO 
OTHER 
AMPLIFIERS 


TC04370S 


Figure 3. Circuit Diagram (One Amplifier) 


WITH INPUTS D,, Do, Ds, Dg 

Q=By @, =D, 

Q,=D, Q,=D, 

POSITIVE LOGIC: HIGH STATE = 1 
LOW STATE = 0 


LD0S292S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


UNIT 
2 
Vin Input voltage (Vij should never be more negative than Veg) 

°C 


lo Output current 


Ts Storage temperature 


Ty Maximum junction temperature 


Plastic package +150 
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DC OPERATING CONDITIONS 


—_ Min | Nom | Max 


a 
(vee Spy votese Goan) ——SSCSC~C“—~“*S*~*~‘“‘“~*~*~*SSC‘*i SE 
Passe [Pf -o00 Tov 


UNIT 


Vin HIGH level input voltage Ta=ta5rc | | | -810 | mv | 
Pta=-0re [-vaos| || mv | 

VIHT | HIGH level input threshold voltage | Ta=+25°C [-1105] | |somv_ | 
Pta= tose |-voas) || mv 

LOW level input threshold voltage Ta = +25°C | | | tars | mv | 

LOW level input voltage | Ta=+25°c |-1850] =| | mv | 

taa tes [-vees) |_| aw | 

Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Vcc: = Voce = GND,Veg =-5.2V +0.010V 


oh 

=) 

mi 

2) 

FD 
Cc 
2 
= 


I 
A 
ro) 
o 
<;~</<j;<c];< < 


PARAMETER 


i900] mv 


VitHmax oad 1 OV 


Ta = +85°C 
Ta =-30°C | -89 
Ta = + 25°C 


Ta=+85°C | -825 
Ta =-30°C | -2890 


Vite Vitmin — 1.0V Ta=+25°C | -2850 


Ta=+85°C |-2825 


Vitmin + 1.0V 


+ 
> 
I 
+ 
nN 
oO 
° 
O 
oo 
nn 
o|o 


NOTE: 
When operating at Vee other than specified voltage (—5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified! 


(——raraweren [wn [rr [wax [unt | __—_—‘TesT conDmons?” 


Apply Vitmin to each inverting input, one at a time, with 
HIGH level e 
output voltage larener 2 | =960, 


Ls Vimax applied to all other inverting inputs and Veg 
HIGH level Pf 


Apply Vi_t to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Vpp 
applied to all non-inverting inputs. Apply Vij7 to each 
non-inverting input, one at a time, with Vitmin applied to 
all other non-inverting inputs and with Vgg applied to all 
inverting inputs. (Refer to Fig. 8) 


applied to all non-inverting inputs. Apply Viymax to each 
output threshold Ta = +25°C 
voltage 


non-inverting input, one at a time, with Vitmin applied to 
all other non-inverting inputs and with Ves applied to all 
inverting inputs. (Refer to Fig. 8) 

LOW level 
output threshold Ta = +25°C Ed | -1630 
voltage 

Ta=-90° |-1880) | -1675 
Eoeeye Ta=+25°C |-1850 ~1650} mv 
output voltage 


ae Tn 


Apply Viyt to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Ves 
applied to all non-inverting inputs. Apply Vi_t to each 
non-inverting input, one at a time, with Vitmin applied to 
all other non-inverting inputs and Vgpp applied to all 
inverting inputs. (Refer to Fig. 8) 


Apply Vimax to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Veg 
applied to all non-inverting inputs. Apply Vitmin to each 
non-inverting input, one at a time, with ViHmax applied to 
all other non-inverting inputs and Vgp applied to all 
inverting inputs. (Refer to Fig. 8) 


Apply Vinmax to each inverting input under test one at a 


HIGH level input time, with Viimin applied to all other inverting inputs and 
current tatoo 0 | 8 | vv | Ves applied to all non-inverting inputs. 
Ta = -30°C 29 mA 


Vee supply 
current 


Ki Apply Vi_min to all inverting inputs and Vgpp to all non- 
Ta = +25°C ; weave 
inverting inputs. 


Ta = +85°C 29 


=. 
> 


4 
(oe) 
NO 
> 


HIGH level 
output voltage 
compensation 


0.016 V/V 


LOW level 

output voltage Ta = +25°C 0.250 V/V 
compensation 

Reference bias 

voltage 0.140 V/V 


compensation 


Ty, =~-30°C -1420| | -1280 m 


V 
Ta =+25°C =| -1350 | -1290 | -1230| mV 
V 


Ta=+85°C |-1295} —— |-1150] m 


Ta =-30°C - 1060 -890 mV 


Reference 
voltage 


All inverting or all non-inverting input pins are tied to the 
Veep pin during measurement. 


HIGH level 


Olupub voltage Apply VinH to non-inverting inputs and Vj,} to inverting 


mV f 
inputs. 


-810 


for Common- 
Mode Rejection 
Test 


LOW level 
output voltage 


Ta = +25° 


Ta = + 85°C ~890 -—700 mV 


Ta = -30°C -1890 -1675| mV 


Apply Vinny to inverting inputs and Viiy to non-inverting 


for Common- Ta = +25°C ~1850 ; 
inputs. 


Mode Rejection 
Test 


-~1650;} mV 


Ta = +85°C 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


Apply Veg to each inverting input under test, one at a 


Input leakage 


aurrant time, with Vitmin applied to all other inverting inputs and 


Ves applied to all non-inverting inputs. (Refer to Fig. 8) 


-IcBo 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ‘worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


NOTES: 
Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810 mV) Vint - HIGH level input threshold voltage. 
Vorimin (— 960mV) roe ViLT - LOW level input threshold voltage. 
Vout (- 980mv) Vitmin —Minimum LOW level input voltage (the most negative V},). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voxmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Voir (— 1630mV) = VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) YY Voit ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


RRS 


Vou min (-1850mV) LZ 


Vitmin conditions. 
(-1850mv) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 


Vir \HT conditions. 
(- 1475mV) (- 1105 mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(— 1290mvV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER 
[in | Max | win | typ | Max | 
tp_H Propagation delay 1.0 | 3.1 1.0) 20 | 29 
tpy_ Dp, Dy to Q, 1.0) 3.1 10/20] 29 
1.1 3.6 | 1.1 2.0 | 3.3 
1.1 3.6 | 1.1 2:0: 1, 38 


TEST CONDITIONS 


Figs. 6, 7, 9 
Figs. 6, 7, 9 


trtH Transition time 
trH_ 20% to 80%, 80% to 20% 
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Line Receiver | 101415 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 
+310 mV 


+1110 mV 


+310 mV 


Q,, OUTPUTS (1) 


Q,, OUTPUTS (2) 


WF12071S 


Figure 6. Propagation Delay and Transition Times 


+2.0V + 0.010V ie 


. Voco1 = Voce = + 2V £0.010V, Veg = -3.2V 
+0.010V 
. Decoupling 0.1uF and 25yF from GND to Vcc, 
| 25uF | O1LF 0.01F and 25uF from GND to Veg. (0.01 and 0.1 uF 
mon capacitors should be NPO Ceramic or MLC type). 
PULSE e ' Decoupling capacitors should be placed as close as 
| GENERATOR physically possible to the DUT and lead length 
; ; should be kept to less than 1/4 inch (6mm). 
16 es 1 . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


Vec1 Voc2 
Paes P Bo SCOPE function required. 
O Qo[ 2 . All unused outputs are loaded with 502 to GND. 
Cm > ceils ee 


. Ly and Ly are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 


. Ry = 502. terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 


long for proper test. 

.C = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
. > the transmission line between the Pulse Generator 


and the DUT or between the DUT and the Scope 
y should not exceed 1/4 inch (6mm) in length (refer to 
BB section on AC setup procedure). 
VEE . All 5022 resistors should have tolerance of + 1% or 
8 better. 


25uF } OF 


—3.2V + 0.010V 
TC04750S 


Figure 7. AC Test Circuit for [OK ECL 


January 30, 1986 6-94 


Signetics ECL Products Product Specification 


Line Receiver | 10115 


NOTES: 

1. Voco1 = Voce = GND (OV), Veg = -5.2V +0.010V. 

2. Decoupling 0.01uF and 25uF from GND to Veg, 
O.1uF and 25uF from GND to Vy (0.01 and 0.1huF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
should be kept to less than 14 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. . 

All unused outputs are loaded with 5022 to Vy. 

. All 50Q resistors should have tolerance of + 1% or 

better. 


Vec1 Voc2 


{ee} 


INPUT UNDER TEST 


OUTPUT UNDER TEST 


n> 


$00 


~2.0V(Vz) + 0.010V 


~5.2V + 0.010V 


TC04761S 


Figure 8. DC Test Circuit for 10115 


+1110 mV 
NEGATIVE 

PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
sas tio tTHLE <—— 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


TOK ECL | B00mvp-p 2.0 *0.2n8 | 20 +0.2n8 


Figure 9. Input Pulse Definition 
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DESCRIPTION 

The 10116 is a Triple Differential Line 
Receiver with low-impedance emitter- 
follower complementary outputs. 


It features a common-mode rejection of 
£1V. 


Intended primarily to receive data from 
twisted-pair lines, this device is also 
suitable for minicomputers, testing and 
instrumentation. It can also be used as a 
sense amplifier for MOS RAMS as a 
MOS-to-ECL interface circuit; as a high- 
speed comparator and having an inter- 
nal reference supply voltage (Vgp) out- 
put, it can operate as a Schmitt Trigger. 


Ore input from any unused amplifer in a 
package must be tied to Vag. 


January 30, 1986 


10116 
Line Receiver 


Triple Differential Line Receiver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
Tie DELAY (leg) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND, Vege = -5.2V 


Plastic DIP 10116N 
Ceramic DIP 10116F 


PIN DESCRIPTION 


DESCRIPTION 


Do, Do, D4; Dy, Dg, Ds Data Inputs 
Reference Bias Voltage Output 
Data Outputs (OR) 


Data Outputs (NOR) 


VeB 
Q, Qs, Qs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08550S 
LD04770S 


Figure 1 
6-96 


Figure 2 
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TC04381S 


Figure 3. Circuit Diagram (One Amplifier) 


Do Qo WITH INPUTS D4,D3 AND Ds 
aan PS COMNEETED 10 Vec@nlti 
Qo = Do 


D3 Q3 Q2= D2 
Q3= D2 Positive logic: 
Ds ay - Q4= De HIGH state = 1 
Ds eS Qs Qs5=Dg  LOWstate=6 
LD05301S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Uniess otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER _ 10K ECL 
VEE Supply voltage 8.0 
VIN Input voltage (Vin should never be more negative than Veg) 0 to VEE 
lo Output current ; -50 a 
Ts Storage temperature ~55 to +150 


; Ceramic package +165 
Ty Maximum junction temperature ne 
Plastic package + 150 
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DC OPERATING CONDITIONS 


tn ter rae mremepna tenant neon ttn rename neem esi eeeemantnem/aitehse/tes nena hanaeienenen tre weer 


Supply voltage (negative) 


HIGH level input voltage 


prensa tenet nner at an Anema madmen res neta ar net 


LOW level input voltage 


Operating ambient temperature 


NOTE: 


Product Specification 


10116 


10K ECL 


ee ee 
ae es a 
mV 


mV 
mV 


Ta = -30°C 
Ta = +25°C 


Ta=+ 85°C 
Ta =-30°C -1205 
Ta = +25°C ~1105 


~81 


<i< 


Ta =+85°C | -1035 
Ta =-30°C 


~1500 
-1475 
~1440 


mV 
mV 
mV 


< 


Ta=-30°C |-1890 


Ta=+25°C | -1850 


Ta=+85°C | -1825 


~3 


° © 
S1;o;o 
° 3 = ee A 


i>) 
+ 


2 


+ 
© 
a 


When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics} 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Voc: = Voc2 = GND, Vee =-5.2V £0.010V 


ViHH Vimax + 1.0V 


VIHL ViHmax ~ 1.0V 


VILH Vitmin + 1.0V 


ViLL Vitmin ~ 1.0V 


NOTE: 


o_k 
So 
A 


EC 


rr 


UNIT 


+110 mV 


—890 
—850 
-825 
- 2890 
~2850 
-2825 


Ta = -—30°C 


||| 190) mv 
Taxse5rc | | | +300 | mv 
| Tar-aorc | | |-1800| mv | 
Tax te5rc | | |-t810) mv | 
Ter tasrc | | |-1700| mv | 
|= 890 | 
= 850 | 


<|<j;< 


Ta = +85°C 


<j|/)<|< 


When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


January 30, 1986 6-98 


Signetics ECL Products 


Line Receiver 


HIGH level 
output voltage 


HIGH level output 
threshold voltage 


LOW level output 
threshold voltage 


LOW level 
output voltage 


HIGH level 
input current 


VEE 
supply current 


HIGH level 
output voltage 
compensation 


LOW level 


—— output voltage 
compensation 


Reference Bias 


—— voltage 


compensation 
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10116 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to -2.0V +0.010V, unless otherwise specified’ 


TEST CONDITIONS? 


For Q, outputs, apply Viimin to each inverting 
input, one at a time, with Viimax applied to all 


other inverting inputs and Veg applied to all 
non-inverting inputs. For Q, outputs, apply Vinmax 
Ta = +25°C -810 mV to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and 
Ves applied to all non-inverting inputs. 
Ta = +85°C -890 -700 | mV (Refer to Fig. 8.) 
For Q, outputs, apply Vi_7 to each inverting 
Fyeare [somo] | | aw input, one at a time, with Viimax applied to all 
other inverting inputs and Veg applied to all 
non-inverting inputs. For Q, outputs, apply Viy7 
Ta = +25°C -980 mV to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and 
Ves applied to all non-inverting inputs. 
Ta = +85°C -910 mV (Refer to Fig. 8.) 
For Q, outputs, apply Viy7 to each inverting 
Ta = -30°C -1655/ mV input, one at a time, with Vi_min applied to all 
other inverting inputs and Vgp applied to all 
non-inverting inputs. For Q, outputs, apply Vi.7 
Ta = +25°C -1630; mV to each inverting input, one at a time, with 
ViHmax applied to all other inverting inputs and 
Vep applied to all non-inverting inputs. 
For Q, outputs apply Viymax to each inverting input, 
Ta = -30°C -1890 -1675| mV one at a time, with Vit_min applied to all 
other inverting inputs and Vgp applied to ail 
non-inverting inputs. For Q, outputs, apply Viimin 
Ta =+25°C_ | -1850 -1650! mV to each inverting input, one at a time, with 
Vikmax applied to all other inverting inputs and 
Vep applied to all non-inverting inputs. 
Ta =+85°C | -1825 -1615} mV (Refer to Fig. 8.) 
Apply Vinmax to each inverting input under test 
Ta = -30°C 150 LA one at a time, with Vitmin applied to all other 
inverting inputs and Vgp applied to all non- 
inverting inputs. Apply Viymax to each non- 
Ta = +25°C 95 pA inverting input under test, one at a time, with 
Vitmin applied to all other non-inverting 
inputs and Vgp applied to all inverting inputs. — 
Ta = +85°C 


UA (Refer to Fig. 8.) 


| Tar-sore | {| | 28 | ml 
Presses [Ta Pa Topo een ro 
pee} fate 


Ta = +25°C 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


[ramaweren [wm [rye [wax [unr [vest cowomonst# 
| Tas-a0re |-t420|  |-1260| mv_| 
J Ta=+e5c |-1205|  |-1150| mv _| 
JTar-30°¢ |-s060| | -620 | mv_| 
| Tas2src | 960) | -s10 | mv_| 
| Tas+eerc | 200 | | -700 | mv_| 
| Tas-30°¢ _|-1e00| | -800 | mv_| 
| Tar+2ec |-se60| | -610 | mv_ | 
| Tas+esre |-1025] | -700 | mv 
Fi ee a Ee 
| Tasvaere | || 40 | ow | 

paaereee | ea 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Reference Bias 
voltage 


All inverting or all non-inverting input pins are 


Vep tied to the Vgg pin during measurement. 


HIGH level 
output voltage for 
Common-Mode 

Rejection Test 


LOW level 
output voltage for 
Common-Mode 

Rejection Test 


For Q,, outputs, apply Vi__ to inverting inputs and Vj, 
to non-inverting inputs. 

For Q, outputs, apply Vin to inverting inputs and 
Vitn to non-inverting inputs. 


VoH 


For Q, outputs, apply Vin. to inverting inputs and Vi, 
to non-inverting inputs. 

For Q, outputs, apply Vii to inverting inputs and 
Viny to non-inverting inputs. 


VoL 


Apply Veg to each inverting input under test, one at a 
time, with Vitmin applied to all other inverting inputs 
and Veg applied to all non-inverting inputs. (Refer to 
Fig. 8.) 


Input leakage 
current 


-IcBo 


Vour NOTES 
¥ (-siomy) Viumax  — Maximum HIGH level input voltage (the most positive Vj). 

OHmax m aeaaeeeparaede, Vint - HIGH level input threshold voltage. 

Vormin (— 960mV) Z: beccrctein Gf waned ViLT ~ LOW level input threshold voltage. 

Vonr (— 980 mV) 44; j Vitmin - Minimum LOW level input voltage (the most negative Vj). 

Z y} VoHmax —Maximum HIGH level output voltage (the most positive Voy) under the ‘Specified input and loading 
Y Z GUARANTEED condition. 
0.4 OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AX AREA condition. 

Vour (— 1630mV) BZ TYP Vout ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) i WWE£Z ded ey / VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vornts s850mV) Wl Yh Vin Volmad. = Mesinumn LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
(- sh Vv) | a Viisten Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 
nT 
(-1475mV) Sei Ves — Reference bias voitage (the internally generated reference voltage which is used to set the input: 
Vv and output threshold level). 


BB 
(-1290mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS aaron = Voce = +2.0V +0.010V, Ver =-3.2V +0.010V 
T, = -30°C | = -30°C 


Ta=+25°C | T,=+85°C 


PARAMETER TEST CONDITIONS 


Figs. 6, 7, 9 
Figs. 6, 7, 9 
Figs. 6, 7, 9 


teLH Propagation delay 
tpHL Dn to Qn, Qn 


1.0 | 3.1 
1.0 | 3.1 
teLH Propagation _ delay 1.0 | 3.1 
tPHL Dr to Qn: Qn 1. 0 3.1 
1.1 3.6 
1.1 3.6 


trLH Transition time 
trHL 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


+1110 mV 
D,, D, D, INPUTS 50% 
+310 mV 
+1110 mV 
Bo, 5, D, INPUTS 
+310 mV 
Q,, Q,, @, OUTPUTS 
Qo, G,, @, OUTPUTS 
WF12081S 


Figure 6. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V ; NOTES: 
1. Voo1 = Voce = +2.0V +£0.010V, Vee = -3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25u4F from GND to Vcc, 
| 25uF 0.1uF | 0.01 uF and 25yF from GND to Veg (0.01 and 0.1uF 
= = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and fesd length 
should be kept to less than 1/4 inch (6mm). 
. Alf unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE SCOPE function required. 
CHANNEL A CHANNEL B . All unused outputs are loaded with 50Q to GND. 

. Ly and Lg are equal length 502 impedance lines.Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to 
the Scope, should should not exceed 1/4 inch 
(6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

. C_ = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


PULSE 
GENERATOR 


-3.2V + 0.010V 
10047708 


Figure 7. AC Test Circuit for 10116 


January 30, 1986 6-101 


Signetics ECL Products Product Specification 


Line Receiver 10116 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Vece = OV (GND), Veg = -5.2V +0.010V. 
2. Decoupling 0.01uF and 25uF from GND to Veg, 
0.1pF and 25uF from GND to Vr (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length should 
be kept to less than ¥4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
INPUT UNDER TEST OUTPUT UNDER TEST function required. 
. All unused outputs are loaded with 5022 to Vr. 
. All 50Q resistors should have tolerance of + 1% or 
better. 


Vitmax 
OR 


Vitmin 


-2.0V + 0.010V 


~5.2V + 0.010V 


TC04781S 


Figure 8. DC Test Circuit for 10116 


= <— {THLE trLH 
+1110 mV 
NEGATIVE 
PULSE 20% 
| - +310 mV 
tw(L) —————> 
H) ——-—__—_—» 
| = ial -|—_—————_ +1110 mv 
POSITIVE : 
50% 50% 
PULSE 20% 
+310 mV 


me ttLH trHe bom 


WF12380S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


800mVp-p | 4MHz =| 500ns- 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 

The 10117 is a dual 2-wide 2-input OR- 
AND/OR-AND-INVERT Gate designed 
for use in data control as a general 
purpose logic element. All unused inputs 
can be left open due to integrated pull- 
down resistors which avoid the need for 
a supply voltage. 
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Dual 2-Wide 2-3 Input OR-AND/OR-AND-INVERT Gate 


Product Specification 


10117 2.3ns 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Ceramic DIP 


PIN DESCRIPTION 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND, Veg =-5.2V 


TYPE | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 7] 


Ta =-30°C to + 85°C 


ns On ees cece At nem oe nnn 


10117N 


PIN CONFIGURATION 


CD09190S 


Figure 1 


Data Inputs 


LOGIC SYMBOL 


Figure 2 


nt nt nr fn cnet NYRR enn ams rn Reena anthesis 


Data Outputs 


Lb04780S 


853-0652 82177 


Signetics ECL Products Product Specification 


Gate 40117 


Qa 


D2 
oe 


TC04391S 


Figure 3. Circuit Diagram 


Qo = (Wo F D1) (24 D3 F Da) 
Q1 = (Do + D4) « (D2 + D3 + Da) 
Q2 = (07 F Dg) - (D4 + Ds + De. 
Q3 = (D7 + Dg) « (D4 + Ds + De) 


Positive logic: HIGH state = 1 
LOW state = 0 


L004791S 


Figure 4. Logic Diagram 
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Gate 10117 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


VEE Supply voltage -8.0 

VIN Input voltage (Vin should never be more negative than Veg) i 0 to Vee 
oe eles Output current a OO 50 | 

Ts Storage temperature | -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature pees Dee ogee ea assed 
Plastic package +150 


DC OPERATING CONDITIONS 


Ta = + 85°C 


Ta=-30°C | -1890 
ViL LOW level input voltage Ta =+25°C | -1850 


Ta =+85°C | -1825 


10K ECL 

PARAMETER Nom | 

Voc1, Voce Circuit ground rac 
Vege Supply voltage (negative) la 4 -5.2 

Vin HIGH level input voltage ao 

Viet HIGH level input threshold voltage ba 

ViLT LOW level input threshold voltage = 


| 
oO 
jo) 
+ 
nh 


Ta Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Gate | 104117 


PARAMETER 


HIGH level 
output voltage 


Tre [wax [uw [Tes conommons® 


For Q, 
For Qo 


outputs, apply Vitmax to all inputs. 


VoH outputs, apply Viimin to all inputs. 


& Qs; 
& Qo 


ew] 


For Q, input, apply Vint to Do input with Vitmin applied 
to Dy input and Vitimax applied to all other inputs. 

For Qo output, apply Vi_z to Do input with Vitmin applied 
to D, input and Vitmax applied to all other inputs. 


HIGH level output 


| =960 | 
= 1080 | 
VouHT threshold vege} Tan ae 
ay oe ee 
ad 
fos 


For Q; input, apply Vi-t to Do input with Vitmin applied 
to Dy input and Virmax applied to all other inputs. 
For Qo output, apply Viy7 to Do input with Vi_min applied 
to D, input and Virmax applied to all other inputs. 


LOW level output 


VOLT threshold voltage 


tn=-20°6 [= 


LOW level 
output voltage 


For Q; & Qs outputs, apply Vitmin to all inputs. 


Vou For Qo & Qo outputs, apply Vitmax to all inputs. 


HIGH 
level 
input 
current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. ji 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


4 
> 
Hl 
+ 
© 
ol 
° 
i?) 
[o) 


4 
> 
ll 
+ 
Ww) 
on 
° 
Q 
; © 
wo oO 


¥ Veg supply 
TE current 


NO 
Oo 


HIGH level 
AVee output voltage 
compensation 


LOW level 
AVee output voltage 
compensation 


Ta = +25°C 


Reference bias 
AVege voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ‘worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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VoHmax (- 810 mV) Yrsusssitby LEE b td, 
Vormin ( - 960 mV) pee Set hy  eawwad: 


” Qook 


NY 
mad 


% 
G 


GUARANTEED 
OPERATING 
AREA 


SSS 


Voumax(~ 1650mV) F watt baes 


Votmin (- 1850 mV) VALLE 


Vitmin 
(~ 1850 mV) 


View | Vint 
(-1475mV) | (-1105mV) 
Ves 
(-—1290mV) 


DFO5480S 


Product Specification 


10117 


NOTES: 

Vinmax — Maximum HIGH level input voltage (the most positive Vj). 

ViHT ~ HIGH Jevel input threshold voltage. 

Vitt - LOW level input threshold voltage. 

Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

Voumin — Minimum HIGH level output voltage (the most negative Vo) under the specified input and loading 
condition. 

Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Veci = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER 
tpLH Propagation delay 
tpHL Dp to Qh 


tpLH Propagation delay 
tpHL Dn to Qy 


trLH Transition time 
trHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


D,, INPUTS 


Q, OUTPUTS 


Q,, OUTPUTS 


TEST CONDITIONS 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


+1110 mV 


+310 mV 


WF12090S 


Figure 6. Propagation Delay and Transition Times 


January 30, 1986 


6-107 


Signetics. ECL Products Product Specification 


Gate | 104117 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voo1 = Voce = +2.0V +0.010V, Ves = -3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
a MF | O4uE | 0.01 uF and 25yF from GND to Veg (0.01 and 0.1uF 
PULSE n J capacitors should be NPO Ceramic or MLC type). 
GENERATOR . Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
= should be kept to less than Ys inch (6mm). 
L1 SCOPE . All unused inputs should be connected to either 
7 CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Ly are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 
TC04790S 


Figure 7. AC Test Circuit for 10117 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 
ttLH {THLE 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | s00mVp-p | 1MHz |  500ns | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10118 is a dual 2-Wide 3-Input OR- 
AND Gate designed for use in data 
control as a general purpose logic ele- 
ment. All unused inputs can be left open 
due to integrated pull-down resistors, 
which avoid the need for a supply volt- 
age. 
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10118 
Gate 


Dual 2-Wide 3-Input OR-AND Gate 
Product Specification 


une TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Vec2 = GND, Veg =-5.2V 
Ta =-30°C to + 85°C 
Plastic DIP 10118N 
Ceramic DIP 10118F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08560S 


LD04800S 


Figure 1 Figure 2 
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Figure 3. Circuit Diagram (One Gate) 


Q1 = (Do + 01+ Da) * (D3 + Dg + Ds) 
Q1 = (Ds + Dg + D7) * (Dg + D149 + 011) 


Positive logic: HIGH state = 1 
LOW state = 0 


LDO5550S 


Figure 4. Logic Diagram 
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Signetics ECL Products Product Specification 


Gate 10118 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


lo 
Ts 


UNIT 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER eS 

Vcoc1; Voce Circuit ground Lee On Fae | 
Vege Supply voltage (negative) | df ps2] of ov | 
Ptannore [|_| -000 | ow | 

HIGH level input voltage | Ta=+25rc | | | -810 | mv | 
Ptasteso [| [700] mw | 

Ptannoore |ovaos] [| mw | 

HIGH level input threshold voltage | Ta=+a5rc |-1105} | | mv | 

Patan tose [-vosf |_| av | 

LOW level input threshold voltage | Ta=+25c | | f-1475] mv | 
Ptaeeso [| [reso] mw | 

Pta=-s0re [-vee0f | mv | 

LOW level input voltage | Ta=+e5ec |-1950] =| | smv | 

t= seso [teas] | av 

Ta Operating ambient temperature -30 +25 +85 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS 


NOTES: 


PARAMETER 


HIGH level 
output voltage 


HIGH level 
output threshold 
voltage 


LOW level 
output threshold 
voltage 


LOW level 
output voltage 


HIGH 
level 
input 
current 


LOW level 
input current 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


Ta = +25°C 


Ta = +85°C 


o 
o> 
Oo 


-890 


! i 

o—_h awk 
2 213 
oO S156 


(o>) 
w=] 
iS < 
eLELELEEEELELLLLLLLLLL 


Oo} 
wo] a} a 


10118 


Voc1 = Vcca = GND, Veg = -5.2V. +0.010V, Ta =-30°C to +85°C, output loading © 
with 502 to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS? 


Apply ViHmax to all inputs. 


For Qo output, apply Viy7 to Do input with 
Vitmin applied to Dy and Do inputs and Viymax 
applied to all other inputs. 


For Qo output, apply Vi_t to Do input with 
Vitmin applied to.D, and Do inputs and Vipmax 
applied to all other inputs. 


Apply Viimin to all inputs. 


Apply Vitimax to each input under test, one at a 
time, with Vitmin applied to all other inputs. 


Apply Vitmax to each input under test, one at a 
time, with Viimin applied to all other inputs. 


Apply Vitmin to each input under test, one at 
a time, with Vitmax applied to all 
other inputs. 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Vout NOTES: 
Vitmax — Maximum HIGH level input voltage (the most positive Vy). 
Vormax (— 810 mV) YATITITELIy J JITIT4, Vint - HIGH level input threshold voltage. 
Voxmin (~ 980mV) w-""S gg Gy WY were, Viet ~ LOW level input threshold voltage. 
Vont (— 980mV) 4% ; Vitmin  — Minimum LOW level input voltage (the most negative Vj). 
Z' y) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
VA A— GUARANTEED condition. 
G4 ae VoHmin —- Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AY condition. 

Votr (- 1830 mV) mee aA 2 Vout - HIGH tevel output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) A Titec, Vout - LOW ievei output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) LLL Wa Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

V Vv conditions. 
(- 1880mV) (-B10mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and Joading 
Vir | View conditions. 
(- 1475mV) (- 1105mvV) Vep ~ Reference Bias voltage. The internally generated reference voltage which is used to set the input 
BB and output threshold level. 
(-1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V £0.010V, Veg =-3.2V +0.010V 


TEST CONDITIONS 


PARAMETER 


tp_H Propagation delay 
Dn, to Q, 


triy Transition time 
tru, 20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


Q,, OUTPUTS 


WF12100S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Voce = + 2V +0.010V, Vee =-3.2V 
+0.010V. 
25..F 041uF 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
# os 0.01 uF and 25uF from GND to V_eg (0.01 and 0.1 uF 


= = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 


PULSE ~ 
GENERATOR na 


SCOPE L;—~ L3 


16 ro al 1 should be kept to less than ¥4 inch (6mm). 
Le SCOPE 3. All unused inputs should be connected to either 
CHANNEL A ry mi CHANNEL B HIGH or LOW state consistent with the LOGIC 
\ 


function required. 
. All unused outputs are loaded with 5022 to GND. 
. Ly and Le are equal length 50Q impedance lines. 


3 
i 
Rr = 5 [02 = grr 
6 | + . Lg, the distance from the DUT pin. to:the junction of 
i. 7 lp, Ly the cable from the Pulse Generator and the cable 
+ = =- = to the Scope, should not exceed ¥% inch (6mm). 
be 6. Rr = 50Q. terminator internal to Scope. 
Vittmex 9 7. The unmatched wire stub between coaxial cable 
_\ 


as 


and pins under test must be less than 4 inch 
(6mm) long for proper test. 


"1 1D? >a 8. C, = Fixture and stray capacitance < 3pF. 
15 500 9. Any unterminated stubs connected anywhere along 
12 gz the transmission line between the Pulse Generator 
13 Dp “I and the DUT or between the DUT and the Scope 
= should not exceed 44 inch (6mm) in length (refer to 


section on AC setup procedure). 
10. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 
TC04800S 


Figure 7. AC Test Circuit for 10118 


+1110 mV 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTHL —_ 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width | tTLH 
10K ECL | 800mVp-p | 1MHz | 500ns | 20+0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10119 is a 4-wide 4-3-3-3-Input OR- 
AND Gate designed for use in data 
control as a general purpose logic ele- 
ment. All unused inputs can be left open 
due to integrated pull-down resistors, 
which avoid the need for a supply volt- 
age. 
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10119 
Gate 


4-Wide 4-3-3-3-iInput OR-AND Gate 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Veci= Voc2 = GND, Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10119N 
Ceramic DIP 10119F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08570S 


LD04810S 


Figure 1 Figure 2 
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Figure 3. Circuit Diagram 


Q = (Dp + D; + Dz + Dg) * (Dg + Ds + Dg) 
* (Dg + D7 Dg) * (Dg + Dio + D1) 


Positive logic: HIGH state = 1 
LOW state= 0 


LD04820S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 
Vee Supply voltage (negative) 


HIGH level input voltage 


Vint HIGH level input threshold voltage Ta = + 25°C 
Ta = + 85°C 
Ta =-30° 
Ta =+25° 
Ta = +85 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


ViLT LOW level input threshold voltage 


Vi LOW level input voltage 


AAR ABE 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Vee = -5.2V + 0.010V, Ta =-30°C to +85°C, output loading with 502 
| to -2.0V +0.010V unless otherwise specified’? 


PARAMETER TYP | MAX | UNIT TEST CONDITIONS? 


HIGH level 


output voltage Apply Vitmax to all inputs. 


HIGH level 
output threshold 
voltage 


Apply Vint to Do input with Vitmin applied to D,, 
Do, and Dg inputs and Vizmax to all other inputs. 


LOW level 
output threshold 
voltage 


Apply Vitt to Do input with Viimin applied to D, Do, 
and Dg inputs and Vitmax to all other inputs. 


LOW level 


output voltage Apply Vitmin to all inputs. 


Ta = +85°C 


| Tas -sorc | || 560 | mw 
niet | Ta=t25c | [| | 350 | mv | 
level | Ta=tesrc | | | 350 | mv | Apply Vitmax to each input under test, one at a 
input | Ta=-30°c | | | 390 | mv | time, with Vitmin applied to all other inputs. 
arent ea, [(tasszec [Tes [nv - 
Ptastere [| 245 | mv_| 
LOW level ret a Be eee ee Apply Vitmin to each input under test, one at a 
input current | Ta=tasrc | os | | | oA | time, with Vitmax applied to all other inputs. 
| Tastesrc | 03 | | | A 
oe Ptas-aore [ [| 2 | ma_| 
caren | Tastee | | 20 | 26 | ma 
Ptastere [| | 2 | ma | 


HIGH level 
output voltage 0.016 V/V 
compensation 

o. LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation ; 


NOTES: 
1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Vout NOTES: 
’ (-s10my) Vitmax - Maximum HIGH level input voltage (the most positive Vj). 

OHmax\~ SOM) | IIIT} Vint ~ HIGH level input threshold voltage. 

Vonmin (~ 960mV) Ccncrcpivy GE seeZ, Vict - LOW level input threshold voltage. 

Vonr (- 980mvV) A j Vit min ~ Minimum LOW level input voltage (the most negative Vj). 

OM y) VoHmax — Maximum HIGH fevel output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED iti 

as OPERATING vee aia ts fj nea) sti eard j 

7, 4 AREA OHmin — plete level output voltage (the most negative Voy) under the specified input and loading 

AX condition. 

Voir (~ 1630mv) sae = ie TYP Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— %650mV) A ete Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VL WELL Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv, conditions. 
(- 1880 mV) (- B10. mV) Votmin ~ Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vir | Vint conditions. 
(—1475mV) (- 1105mvV) Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 


OFO5S480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Voce = +2.0V £0.010V, Veg =-3.2V +0.010V 


Ta = +25°C Ta = +85°C 
PARAMETER TEST CONDITIONS 


tpLH Propagation delay 


tPHL Dr to Q Figs. 6, 7, 8 


tttH Transition time 


trH, 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D, INPUTS 
+310 mV 


Q OUTPUT 


WF13010S 


Figure 6. Propagation Delay and Transition Times 
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Gate 


40449 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
*2.0V + O.010V 1. Voc1 = Voc2 = +2V +0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
| mle a F | 0.01 uF and 25uF from GND to V_eg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


PULSE ~ 
GENERATOR Y 


| 
_ 
a 
: 
wo 


SCOPE is 
CHANNEL A i 


r 
= 
) 
rf 
@ 


ps 

hex Ps__f 
fm 

los 

low _Y 

lon 


Vit min 


25uF 


> Decoupling capacitors should be placed as close 
as physically possible to the DUT and iead length 
should be kept to less than ¥4 inch (6mm). 

. All unused inputs should be connected to either 


Le HIGH or LOW state consistent with the LOGIC 
im SCOPE function required. 
Xx CHANNEL B 4. All unused outputs are loaded with 50Q to GND. 


5. Ly and Lo are equal length 502 impedance lines. 

CL g Rr Lg, the distance from the DUT pin to the junction of 

the cable from the Pulse Generator and the cable 

to the Scope, should not exceed 4 inch (6mm). 
. Ry = 50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 

fhe 2 and pins under test must be less than Y% inch 

(6mm) long for proper test. 

8. C. = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of +1% or 
better. 


IK 


| 
m 


0.01uF 


—3.2V + 0.010V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


TCO5650S 


Figure 7. AC Test Circuit for 10119 


zeae <— trHL TL 
+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


tron tTHL be 


WF 12390S 


INPUT PULSE REQUIREMENTS 


Voc1 = Veco = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (0V) 


| Family | “Amplitude | Rep Rate | Pulse Width 


10K ECL | 800mVp-p 


January 30, 1986 


T~s00ns | 20 #0.2ne | 20 +02ne 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10121 is a 4-Wide OR-AND/OR- 
AND-INVERT Gate designed for use in 
data control as a general purpose logic 
element. All unused inputs can be left 
open due to integrated pull-down resis- 
tors, which avoid the need for a supply 
voltage. 
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10121 
Gate 


4-Wide OR-AND/OR-AND-INVERT Gate 


Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 


ORDERING CODE 


PIN DESCRIPTION 


COMMERCIAL RANGES 
Vec1 = Vec2 = GND, VeE =-5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10121N 
Ceramic DIP 10121F 


DESCRIPTION 


Data Inputs 


PIN CONFIGURATION 


Figure 1 
6-121 


LOGIC SYMBOL 


Figure 2 


L004830S 


853-0655 82177 
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Gate | 40124 


peels 


TC04420S 


Figure 3. Circuit Diagram 


(Dz + Dg + D,)+(Dg + Dy + Dyo) 


Qo = G, 


Positive logic: HIGH state = 1 
LOW state = 0 


L005491S 


Figure 4. Logic Diagram 


January 30, 1986 6-122 


Signetics ECL Products Product Specification 


Gate 10121 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


Vee Supply voltage 


VIN Input voltage (Vin should never be more negative than Veg) 


0 to Veg 
Output current -50 mA 
Storage temperature -55 to +150 


+165 
+ 150 


lo 
Ts 


Ceramic package 


Ty Maximum junction temperature 


Plastic package 


DC OPERATING CONDITIONS 


PARAMETER 


Vcoc1,; Voce Circuit ground 


_— 
Oo 
A 
mi 
(2) 
rc 


VEE Supply voltage (negative) -5.2 


Ta = -30° 
Ta =+25° 
Ta = + 85° 
Ta = -30°C 
Ta = +25°C 
Ta = + 85°C 
r 

Ta = +25° 
Ta = +85°C 
Ta =-30°C | -1890 
Ta =+25°C | -1850 
Ta=+85°C |-1825 
-30 


Vin HIGH level input voltage 


-1205 
-1105 
-1035 


VIHT HIGH level input threshold voltage 


> 
HW 
i 
ww 
ro) 
° 
.?) 


f 


LOW level input threshold voltage 


Vit LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg = -5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 50Q 
to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS? , 


For Q, output, apply Viimax to all inputs. 
For Qo output, apply Vitmin to all inputs. 


PARAMETER 


Ta=-30°C |-106 
Ta = +25°C 
Ta = +85°C 


Ta = -30°C ~1080 


2 
<|5 


HIGH level 


Vou output voltage 


{ 
o 
© 
° oO 


For Q; output, apply Viy7 to Do input with Vitmin applied 


HIGH level to D; and Do inputs and Vitmax applied to all other in- 
output = - - puts. 

VoHT threshold Uae is For Qo output, apply Vi_t to Do input with Vitmin applied 
voltage = to Dy and Do and Vitjmax applied to all other . 


Ta = + 85°C -91 
Ta = -30°C 


For Q, output, apply Vi_t to Do input with Vii_min applied 


LOW level to D; and Do inputs and Viymax applied to all other in- 
output 2 puts. 
= + fas wae 
Vout threshold Ta 8 is es For Qo output, apply Vint to Do inputs with Vi_min 
voltage applied to D; and Do inputs and Vittmax applied to ail 


Ta = +85°C 
T,=-30°C | -2000 
eee 
Vou output voltage LSE oh baa 
Ta = +85°C -—1920 


Ta = -30°C 
; 
input Ta = +25°C 


other inputs. 


For Q, output, apply Vii min to all inputs. 
For Qo output, apply Vitimax to all inputs. 


~< 
Vv 
EEE 


wl sp 
=| © 
o| an 


HIGH 
| level Ta = +85°C 310 Apply Vinmax to each input under test, one at a time, 
Me input with Vitmin applied to all other inputs. 

current 


Ta = 30°C 
one Ta = +25°C 
inputs 

Ta = +85°C 

Ta = -30°C 0.5 
ear 
I input current USebaaes 
Ta=+85°C | 03 
Ta = —30°C 
Ta = +25°C 
Ta = +85°C 


Apply Vitmin to each input under test one at a time 
with Vitmax applied to all other inputs. 


= 


ise) 
co 


oO 
3 
> 


3 
> 


Vee supply 


20 
current 


—leE 


no 
e) 
3 

> 


‘= ‘ 


AVGi HIGH level 
output voltage 
AVEE compensation 


LOW level 
output voltage 
compensation 


0.016 


AVoL 


0.250 
AVeeE 


Ta = +25°C 


AVep Reference bias 
—— voltage 
AVeE compensation 


0.148 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these "worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


January 30, 1986 6-124 


Signetics ECL Products Product Specification 


Gate 10124 


NOTES: 

Vinmax — Maximum HIGH level input voltage (the most positive Vj). 
VoHimax (— 810mV) GEITLTITTNAY ff SITET Vint - HIGH level input threshold voltage. 
Vorimin (~ 960 mV) _ ees Yee -4 Vitt — LOW level input threshold voltage. 


’, 


Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


SS 
WN 
35 


SS 
SS 


SSN 
Mr a 
Swen 


ofa 


“s 


ae Aa “aga 
pote ee A /; pe, Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (= 1850mV) WitttsWs “) 


LLL 


Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier IHT conditions. 
(-1475mV) (- 1105 mv) Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(- 1290 mV) 


OF05480S 


Figure 5. Transfer Characteristics 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 
Da to Qo, Q, 


ttLH Transition time 
tTHL 20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 


+310 mV 


Q, OUTPUTS 


Gy OUTPUTS 


WF12921S 


Figure 6. Propagation Delay and Transition Times 
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Gate | 10424 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V sa 


. Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V 
+ 0.010V. 

2. Decoupling 0.1hF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE Decoupling capacitors should be placed as close 

GENERATOR as physically possible to the DUT and lead length 

should be kept to less than ¥4 inch (6mm). 


ecabe . All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL B 


CHANNEL A function required. 
. All unused outputs are loaded with 5022 to GND. 
c, > Ry . Ly and Lz are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
: the cable from the Pulse Generator and the cable 
— to the Scope, should not exceed ¥4 inch (6mm). 

. Ry; = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 

- better. 


25uF | 0.01LF | 


-3.2V + 0.010V 


TCO05520S 


Figure 7. AC Test Circuit for 10121 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTHL — 


WF 12390S 


-INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10123 consists of three NOR Gates 
for use as Drivers. Each can drive a bus 
with characteristic impedance of not less 
than 2592, such as the case of a bus 
terminated at both ends in 5022. When 
the output is LOW it presents a high 
impedance to the bus so that its charac- 
teristic impedance is not reduced. All 
unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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40123 
Bus Driver 


Triple 4-3-3-Input Bus Driver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vcc2 = GND, Vege = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10123N 
Ceramic DIP 10123F 


PIN DESCRIPTION 


DESCRIPTION 


Data Inputs 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


Ccbdoss91S 


LD04840S 


Figure 1 Figure 2 
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lox 
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Bus Driver 40123 


Cx 


x) 


Rx 


ae | 


age Be 


~ VOLTAGE f REF. 


Ra Re 
40 Q6 


TC04431S 


| Figure 3. Circuit Diagram (One Gate) 


Q;= Do+ 01+ D2+ D3 


= Q1=D4a+Ds+ De 
Q2 = D7 + Dg Dg 
De 
D Positive logic: HIGH state = 1 
u LOW state = 0 
Dg Qe 
Dg 


LD04850S 


| Figure 4. Logic Diagrams 
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Product Specification 


10123 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 
VEE Supply voltage 
VIN Input voltage (Vin should never be more negative than Veg) 
lo Output current 
Ts Storage temperature 


Ceramic package 
Plastic package 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 
Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 
Vin HIGH level input voltage 
VIHT HIGH level input threshold voltage 
ViLT LOW level input threshold voltage 


Vib LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC arid AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-129 


Ta = +25°C 
“Ta= +85°C 
T= 30°C 
Ta = +25°C 
Ta = + 85°C 


10K ECL 


-8.0 
0 to Vee \ 
-55 to +150 
+165 °C 
+150 “°C 


Min Nom Max 


Signetics ECL Products . Product Specification 


Bus Driver 104123 


DC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 25Q to -2.1V +0.010V unless otherwise specified'? 


UNIT TEST CONDITIONS? 


Apply Vitmin to all inputs. 


PARAMETER MIN YP 
Ta =-30°C | -1060 


Vou HIGH level Ta =+25°C 
output voltage 
Ta = + 85°C -890 
Ta = -30°C -1080 


< 


-890 


-700 mV 


< 


Apply Viz to one input of each gate, one at a time, 


~2010| mV with Vitmin applied to all other inputs. 


-2010| mV 
-2010; mV 
~2010} mV 
-2010} mV 
- 2030 
~2030 
-—2030 


HIGH level output 
threshold voltage Ta=+25°C | -980 
Ta =+85°C | -910 

Ta = -30°C 


Ta = +25°C 


| 

i] 
Nn 
‘s) bar 
oO oO 


LOW level output 
threshold voltage 


Apply Vint to one input of each gate, one at a time, 
with Vitmin applied to all other inputs. 


VOLT 


< 


-2100 
-2100 
-2100 


m 
mV 
mV 


LOW level 


Apply Vinmax to all inputs. 
output voltage 


< 


350 
HIGH level 220 Apply Vitmax to each input under test, one at a time, 
input current with Vitmin applied to all other inputs. 

220 


LOW level 
input current 


Apply ViHmax to each input under test, one at a time, 
with Viimax applied to all other inputs. 


Ta = +85°C fe 
— | |e | 


a|9}9° 
wOoynjyo 


[oe] 
NM 


AVen HIGH level 
output voltage 
compensation 


0.016 
AVeEE 


AVo. LOW level 


output voltage Ta = + 25°C 0.250 V/V 
AVeE compensation 
AVas Reference Bias 
——— voltage | 0.148 V/V 
AVEE compensation 
NOTES: 


1. The specified limits represent the "worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Bus Driver 10123 


NOTES: 

Vinmax — Maximum HIGH level input voltage (the most positive Vj). 
Vorimax (~ 810mV) yyy pet, VHT - HIGH level input threshold voltage. 

Vorimin (— 980mV) _taeeers ‘teeta “yz seed, ViLT - LOW level input threshold voltage. 

Vonr (— 980mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Vo};) under the specified input and loading 
QUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Votr (— 1630 mV) Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1850mV) pee 2 yo ey) VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) LLL Ws ELL Votmax - eae LOW level output voltage (the most positive Vo_) under the specified input and loading 

Vv conditions. 
(-1880mV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (- 1105mvV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


S 
ASS 


4% 
VA 
ZY 
K 


SS 


— 
SS a 
SSS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Voce = +2.1V +0.010V, ern =-3.1V +0.010V 


a ==-30°C| Ta=+25°C T,= 485°C | = +85°C 
PARAMETER rial 
[Max | min | Typ | Max | Min | 
tpLH Propagation delay 2 {| 46) 1.2 4.4 | 1.2 _ 
tp, Dn to On 12/46] 12 44} 121 48 igs Oi ehich 
trLH Transition time 1.0 | 3.7 | 1.0 1.0 Figs. 6, 7, 8 
tru, 20% to 80%, 80% to 20% 1.0 | 37} 1.0 1.0 g 


AC WAVEFORMS 
+1210mV 


TEST CONDITIONS 


D,, INPUTS 


G, OUTPUTS 


WF13061S 


Figure 6. Propagation Delay and Transition Times 
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Bus Driver | rae 10123 


TEST CIRCUITS AND WAVEFORMS 


NOTES: | 

1. Voo1 = Voce = +2.1V +0.010V, Veg =-3.1V 
+0.010V 

. Decoupling 0.1uF and 25uF from GND to Vcc, 

0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 

PULSE 25 uF OtuF capacitors should be NPO Ceramic or MLC type). 

GENERATOR — =n Decoupling capacitors should be placed as close as 

~ 7 physically possible to the DUT and lead length 

46 1 should be kept to less than 1/4 inch (6mm). 


. All unused inputs should be connected to either 


+2.1V+0.010V 


SCOPE 4 A SCOPE ee ee consistent with the LOGIC 
CHANNEL A CHANNEL B . All unused outputs are loaded with 2522 to GND. 
. Ly and Lo are equal length 502 impedance lines. Lg 
and Lg, the distance from the DUT input and output 
pins to the junction of their respective interconnect- 

ing cables, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. Rr = 5092 
termination resistor at the end of a 502 impedance 
line, the length of which is irrelevant but should be 
kept as short as possible to reduce stray capaci- 
tance. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). , 

10. All 5082 resistors should have tolerance of + 1% or 
better. 


25 uF 0.01, . 


—-3.1V+0.010V 


TC05302S 


Figure 7. AC Test Circuit for 10123 


~ 1210 mV 


NEGATIVE 
PULSE 
- 410mV 


- 1210 mV 


POSITIVE 
PULSE 


| - 410 mV 
tTHL <—— 


WF12381S 


INPUT PULSE REQUIREMENTS 
Veco1= Vec2 = +2.1V +0.010V, Veg =-3.1V +0.010V, Vr =GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20+0.2ns | 20 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10124 is a Quad TTL-ECL Trans- 
lator with an individual Data and a com- 
mon Select TTL-compatable input on 
each gate. When the Select input is in 
the LOW state, all ECL non-inverting 
outputs are in a LOW state and inverting 
outputs are in a HIGH state. 


January 30, 1986 


40124 
Translator 


Quad TTL-to-ECL Translator 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
TYPE DELAY (leg) 


a 


ORDERING CODE 
Vcc = + 5V, GND = OV, Veg = -5.2V 


Plastic DIP 10124N 
Ceramic DIP 10124F 


PIN DESCRIPTION 


ee 
sdf Set it Setonty TT) 
Qi Os Gs Gy | ata Gupte AND) ok EG 
Gy Ge Ge Ge | ata Outputs WAND) GOK EH 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD09361S 


LS10841S 


Figure 1 Figure 2 
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Translator Z 404124 


TO OTHER 
TRANSMITTERS 


TO OTHER 
TRANSMITTERS 


70044408 


Figure 3. Circuit Diagram 


Qo=Bo°S 
Q;=Do°S 
Q2=B7-S 
Q3=D;-S 


Positive Logic 
H = HIGH state = 1 
L = LOW state = 0 


L005511S 


Figure 4. Logic Diagram 
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Translator 10124 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 


Supply voltage (negative) 


Voc Supply voltage (positive) 


Input voltage (Vix should never be more positive than Vcoc3) 


Output current 


Storage temperature 


Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 
GND Device ground (common) 
Voc Supply voltage (positive) —_ 
VEE Supply voltage (negative) _ 
—_ a= 00°C 
Vin HIGH level input voltage ers DBC 
~ Ty= +85°C 
——~ OO Ta = -30°C 
VIHT HIGH level input threshold voltage Ta = + 25°C” 
Ta = + 85°C 
ee ca = -—30°C 
Vitt LOW level input threshold voltage Ta = + 25°C 
Ta = +85°C 
Ta = -30°C 
Vit LOW level input voltage Ta = + 25°C 
Ty, = +85°C 0.8 1s 
Ta Operating ambient temperature aaa 425. +85 


NOTE: 
When operating at Vee other than specified voltage (—5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Translator 40424 


DC ELECTRICAL CHARACTERISTICS GND = OV, Vcc =+5.0V +0.010V, Veg =—-5.2V +0.010V, Ta =-30°C to +85°C, out- 
put loading with 502 to -2.0V +0.010V unless otherwise specified’? 


PARAMETER MIN | TYP | MAX | UNIT TEST CONDITIONS? 


Wea HIGH level Ta = +25°C -960 | | -810 | mv outputs, apply Vinmax to all inputs. 
output voltage SS outputs, apply Vi_min to all inputs. 
Ta=+85°C | -890] | -700 
Ta = -30°C =| - 1080 — : For Q, outputs, apply Vi47 to Dy input with Vinmax 
HIGH level output applied to all other inputs. 
= °C - ~ 
VoHT threshold voitage Ta ick idk | fw For Q, outputs, apply Vi_t to Dy input with Viymax 
Ta = + 85°C -—910 | ft mv applied to all other inputs. 
Ta =-30°C | | -1655 For Q, outputs, apply Vit to D; input with Vitimax 
V LOW level output T,= 425°C 1630 applied to all other inputs. 
OLT threshold voltage | A For Q, outputs, apply Vi4t to Dy input with Vinmax 
Ty = +85°C | 4595 applied to all other inputs. 
Ta=-30°C [-1890] | -1675] mv 
eae > tputs, apply Vi_min to all inputs. 
Vo, LOW level Ta=+25°C |-1850| | -1650| mv oo n | 
OF output voltage sae = 1860 | |= 1650 outputs, apply Viymax to all inputs. 
Ta = +85°C 1825; | ~1615| mV 


Ta =-30°C 


nN 
3 


3 
>| P| > 


Vee supply 
current 


Ta = +26°C 


Oo 
wo 


Apply Vinmax to all inputs. 


AVou HIGH level 
-———— output voltage 
compensation 


0.016 


< 
~ 
< 


— 
> 

| i 

i + 
ies) 
oa 
$ | 
o) 
ae) 
3 


AVo; LOW level 


——— output voltage Ta = +25°C 0.250 V/V 


AV Reference Bias 
———— voltage 0.148 
“EE compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


V/V 


lo 
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3 
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® 
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Translator 10124 


DC ELECTRICAL CHARACTERISTICS GND = OV, Vcc =+5.0V +0.010V, Veg =-5.2V +0.010V, Ta =-30°C to +85°C. Out- 


put loading with 5022 to —-2.0V +0.010V unless otherwise specified 
PARAMETER 


TYP 
Clamp input 


voltage other inputs 


Vain Input breakdown voltage = 


TEST CONDITIONS 


UNIT 


-1.5 V 


Apply —20mA to S input. 


Vik 


Apply —10mA to each input under test, one at a time. 


Apply 1.0mA to each input under test, one at a time. 


Apply VF(0.40V) to S input and VR(2.4V) to all other 
inputs. 


S input 


Ip Forward current 


Apply VF(0.40V) to each input under test, one at a time, 
with VR(2.4V) applied to all other inputs. 


Apply VR(2.4V) to S input with VF(0.4V) to all other in- 
puts. 


other inputs 


ri 

caren | | 
aa ae 
ae eae 
foe 
Road 


2 
0 


3 
20 
Ts) Reverse current 
50 


Apply VR(2.4V) to each input under test, one at a time 
with VF(0.4V) to all other inputs. 


Ta = -30°C 
Ta = +25°C 


Ta = +85°C 


Supply current 
lccH HIGH 
(positive) 


Apply Vitmax to ail inputs. 


Supply current LOW (positive) 


I 
af/j/jo}]oa = 
Mil nmi om ae) 

@ 


mA 
mA 
HA 
UA 
mA 
mA 
mA 
mA 


25 Ground all inputs. 


IocL 


NOTES: 
ViHmax —- Maximum HIGH level input voltage (the most positive Vij). 
ViHT — HIGH level input threshold voltage. 
VoHmax (~ 810mV) Vit - LOW level input threshold voltage. 
Vitmin — Minimum LOW level input voltage (the most negative Vi). 
Voumin (~ 960 mV) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
Von (— 980 mv) condition. 
ECL 10K Voumin —- oe HIGH level output voltage (the rnost negative Voy) under the specified input and loading 
condition. 
Vout (— 1630 mV) VOHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) Y “Stacanaca== Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
yy yyy Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (— 1850 mV) * 7 TT Vin conditions. 
(0 av) (2 AV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
; ° conditions. 
c BV) ath ‘max Vep ~ Reference Bias voltage. The internally generated reference voltage which is used to set the input 


and output threshold level. 


Figure 5. Transfer Characteristics 
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Translator 7 10124 


AC ELECTRICAL ee Be nero GND = +2.0V +0.010V, Voc = +7.0V +0.010V, Veg =-3.2V +0.010V, V7 = System 


PARAMETER TEST CONDITIONS 


tpLy Propagation delay 


tpy_ Dy, to Qp, Qn Figs. 6, 7, 8 


ttLH Transition time 


ttHL 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


D,, INPUTS 
(TTL) 


Q,, OUTPUTS 
(10K ECL) 


G,, OUTPUTS 
(10K ECL) 


WF13001S 


Figure 6. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


5.L, and Lp are equal length 50Q impedance lines. Lg, 


NOTES: 
+2.0V + 0.010V +7.0V + 0.010V 41. GND=+2.0V +0.010V, Voc =+7.0V +0.010V, 
Veg = -3.2V + 0.010V. 
2. Decoupling 0.1 uF and 25uF from GND to Sys. Gnd., 
0.01uF and 25uF from Vcc to Sys. Gnd. and from 
| 25uF | OAuF | | 25uF | 0.01uF | Vee to Sys. Gnd. (0.01 and 0.1F capacitors should 
= - > = be NPO Ceramic or MLC type). Decoupling capaci- 
PULSE n tors should be placed as close as physically possi- 
GENERATOR VJ ble to the DUT and lead length should be kept to 
46 9 less than ¥ inch (6mm). 
=. : L3 GND v Lo 3. All unused inputs should be connected to either 
A 51Do 7 a Bola A Hol Psa consistent with the LOGIC 
: ; 
CHANNEL A Ne ae | yay 2 500 a CHANNEL B 4. All unused outputs are loaded with 50Q to Sys. Gnd. 
= 7 —? 


the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed % inch (6mm). 

= . Ry = 50Q terminator internal to Scope. 


Vitimax 6 y 
OR 10 {D2 | . The unmatched wire stub between coaxial cable and 


i} 
NO 


Vicmin Ed | Pras ; pins under test must be less than Ys inch (6mm) long 


for proper test. 
Fae tl 8.C, = Fixture and stray capacitance < 3pF. 
11 9. Any unterminated stubs connected anywhere along 


the transmission line between the Pulse Generator 

and the DUT or between the DUT and the Scope 

should not exceed 14 inch (6mm) in length (refer to 

8 = section on AC setup procedure). 

10. All 50Q resistors should have tolerance of +1% or 
better. 


—-3.2V + 0.010V 


TCO5640S 


Figure 7. AC Test Circuit for 10124 


January 30, 1986 6-138 


Signetics ECL Products Product Specification 


Translator 10124 


<— tTHL try = 
| + §.5V 

90% 

3.5V 


10% 10% 
| _|_____ + 20v 
tw(L) ———_——_—> 
—— et eee ee a ey 
POSITIVE 90% 90% 


90% 
NEGATIVE 
PULSE 3.5V 


3.5V 3.5V 
PULSE 10% 10% 
+20V 
= ttLH tTHL —— 


WF 12392S 


INPUT PULSE REQUIREMENTS 
GND = +2.0V +0.010V, Veco =+7.0V +0.010V, Veg = -3.2V +0.010V, 
Vr = Sys. Gnd.(0V) 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10125 is a Quad ECL-TTL Trans- 
lator for interfacing data between two 
different logic systems. It also provides a 
separate Reference Bias Voltage output 
(Vgp) to be used in case of single-ended 
input busing. Input and output levels are, 
respectively, ECL 10K and TTL 
Schottky. This device features a peak 
common-mode rejection voltage of + 1V. 


The 10125 outputs are designed to go to 
a LOW logic level whenever both inputs 
are left open. 


January 30, 1986 


40125 
Gate 


Quad ECL-to-TTL Translator 
Product Specification 


TYPICAL SUPPLY CURRENT 


| TYPICAL PROPAGATION 
INES DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
GND = OV, Voc = +5.0V, Veg =-5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10125N 
Ceramic DIP 10125F 


PIN DESCRIPTION 


~D3, Do- Data Inputs (ECL 10K) 
Reference Bias Voltage Output (ECL 10K) 
a Data Outputs (Schottky TTL) 


PIN CONFIGURATION LOGIC SYMBOL 


CD09351S 


LS10821S 


Figure 2 


Figure 1 
6-140 
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Gate 10425 


4 5 12 


90 
1.94 790 
Tk 790 1.941 790 790 60 
AZAD 
O13 
188 188 188 188 
Q Q Q) Q 
10 
710333 [| ae 


O 16 


Ci a a cee ies 
RRASEs i 


enon | 


O O 
8 2 3. «6 7 10 nN #14 15 
TCO05470S 


Figure 3. Schematic Diagram 


Qgo= Do 

Q, = D, 

Qo =Do 

Q3 = D3 

Positive Logic: 
HIGH state = 1 
LOW state = 0 


LD05482S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


[vee Sippy vege eon) ——SsC=C=“‘“SCS*™*~*~*dSSC“‘“‘CBOSCOCOCSCS™ 


Ty Maximum junction temperature 


3}6[6]<|<|<]< 
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Gate | 10125 


DC OPERATING CONDITIONS 


PARAMETER 


GND Device ground (common) he 
Voc Supply Voltage (positive) fo 
VEE Supply voltage (negative) | | 8.2 | 


Vin HIGH level input voltage 
Ta = +85° 
Ta = -30°C 


Ta=+25°C |-1105 
Ta=+85°C |-1035 


Ta = -30° 
Ta = +25° 
Ta = +85° 
Ta = -30° 


Ta=+25°C |-1850| 
1825 | 


Ta=+85°C | -1825 


Vint HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


QO 


Vit LOW level input voltage 


Operating ambient temperature — 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST GND = OV, Vcc = +5.0V +0.010V, Veg = -5.2V 
+0.010V 


PARAMETER 


Vitmax + 1.0V 


A 
<e) 
—) 
2 
< 


Viltmax = 1.0V 
Vitmin + 1.0V 


Ta=+85°C | -2825 
NOTE: 


When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


+ 
N 
oO 
° 
@) 
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Gate 10425 


DC ELECTRICAL CHARACTERISTICS GND = OV, Voc =+5.0V £0.010V, Veg =-5.2V +0.010V, Ta =-30°C to +85°C 


unless otherwise specified’ 


PARAMETER BRIG UNIT TEST CONDITIONS? 


HIGH level Apply Vitmax to all non-inverting inputs with Vgp applied 
output voltage to all inverting inputs. Force -2.0mA on measured 
J : output. (Refer to Fig. 7.) 


VoH 


Apply Vint to each non-inverting input, one at time, with 
Vitmin applied to all other non-inverting input and Veg 
applied to all inverting inputs. Force -2.0mA on 
measured output. (Refer to Fig. 7.) 


HIGH level output 
threshold voltage 


VOHT 


Apply Vit to each non-inverting input one at time, with 
Vitmax applied to all other non-inverting input and Vgp 
applied to all inverting inputs. Force 20mA on measured 
output. (Refer to Fig. 7.) 


LOW level output 
threshold voltage 


VOHT 


Apply Vitmin to all non-inverting inputs with Vgg applied 
to all inverting inputs. Force 20mA on measured output. 
(Refer to Fig. 7.) 


LOW level 
output voltage 


Connect all inverting inputs to Vgg pin during test. 
All other inputs are not connected. 


Veg Reference Bias 
voltage 


Apply VinH to Dp and Vi. to D, inputs. 
Apply Vint to D, and Vi, to Dp, inputs. 
Force —2.0mA on measured output. 


HIGH level output 


Vo voltage for CMR test 


x 


Apply VinH to Dy and Vit to Dy inputs. 
Apply Vin, to Dy and Vii, to Dp inputs. 
Force +20mA on measured output. 


LOW level output 
voltage for CMR test 


V Indeterminate input 
OLS protection test 


VoL 


V Apply Vee to all inputs. Force 20mA on measured output. 


VoLs2 stale Crs All inputs left floating. Force 20mA on measured output. 
Ta =-30°C | ff 180 | a 
HIGH level T Apply ViHmax to each input under test, one at a time, 
with V applied to all other inputs. 
input current ILmin &PP p 
Ta= +85°C i i 
Ta =-30°C Pf ft] wk | Apply Veg to each inverting input under test, 
_ Inout leakage Ee Tareteste one at a time, with Vitmin applied to all other inverting 
IcBo zh g Ta = +25°C ia i inputs and Vgp applied to all non-inverting inputs. 
Sige Vee supply Ta = +25°C ae ee Apply Vag to all D, inputs and Vimin to all D, inputs. 
Ta=sesc | | | 44 | ms 
ith Ta=-30c | || 40 | ma Apply Vimin to all Dp inputs with Vag applied to all D,, 
Short circuit Ta = +25°C ff | 40 | ma inputs. Test each output, one at a time, with all other 
current outputs unloaded. Force OV (GND) on measured output?. 
Tastee | | | 40 | ma | 
loch Supply current HIGH | || 52 | oma Apply Vinmax to all D, inputs with Vgg applied to D,, inputs. 
IoccL Supply current LOW ff] 39 | ma Apply Vitmin to all D, inputs with Veg applied to D,, inputs. 


NOTES: 

1. The specified limits represent the ''worst case’' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. The specified limits sown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 

power for at least 2 :ninutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Vout NOTES: 
Vinmax  ~ Maximum HIGH level input voltage (the most positive Vj). 
Vint — HIGH level input threshold voltage. 
ViLT —- LOW level input threshold voltage. 
Vou (2-4) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
oH OH — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading ° 
condition. 
TTL Vor ~ Maximum LOW level output voltage (the mos t positive Vo.) under the specified input and loading 
conditions. 
Vor (0.4V) Uj, Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Yuma Vin and output threshold level. 


Vitimax 
( 1850mV) — (- 810m) 
Vit 
(-1475mV) i. "105 mV) 


Veo 
(—1250mV) 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS GND, = +2.0V +0.010V, Voc =+7.0V +0.010V, Veg =-3.2V:+0.010V 


PARAMETER TEST CONDITIONS 


acre delay : 7 7 7 7 : Bisa as 
Transition time : ; : 
10% to 90%, 90% to 10% Figs. 6, 7, 9 


AC WAVEFORMS 


D,, INPUTS 
(10K ECL) 


D, INPUTS 
(10K ECL) 


Q,, OUTPUTS 
(TTL) 


WF12851S 


NOTE: 
The output waveform in Figure 6 is shown with the actual output voltages of the test circuit of Figure 5 which are attenuated by a factor of 10 as a result of the voltage 
divider formed by the 45022 resistor and Ry. 


Figure 6. Propagation Delay and Transition Times 
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Gate 10125 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
PAY < O.0NGY. 1. GND = System Gnd (OV), Voc = + 5.0V +0.010V, 


Veg = -5.2V + 0.010V. 
| itt dt | 450K 2 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
+ ‘ CHANNEL B 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
PULSE a a au capacitors should be NPO Ceramic or MLC type). 
GENERATOR = c sR Decoupling capacitors should be placed as close as 
a ee physically possible to the DUT and lead length 


= I 
escort ice 16 S il should be kept to less than ¥4 inch (6mm). 


| 


tee 


® 
Zz 
o 
< 
is) 
ie) 


Pees A Hom = 3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

function required. 

All unused outputs are loaded identically to output 

under test, substituting a 502 termination for the 

scope. 


D4 


© 

i 

> 
> 


4 
E_4 
e 


Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 4 inch (6mm) long 
for proper test. 

. C, = Fixture and stray capacitance <3pF. 

VEE 9. Any unterminated stubs connected anywhere along 

8 the transmission line between the Pulse Generator 

and the DUT or between the DUT and the Scope 

ral should not exceed ¥% inch (6mm) in length (refer to 
F 


5. Ly and Lo equal length 5022 impedance lines. Lg the 
distance from the DUT pin to the junction of the 
Vittmax 5 O 12 cable from the Pulse Generator and the cable to the 
OR el SEE MOLES: Scope, should not exceed Ys inch (6mrn). 
Vitmin 
[os > 


_ 
o 
No 


r 
o 


lo 
lw 
wo 


section on AC setup procedure). 
10. Dy through Dy are High Frequency (low capacitance) 
switching diodes, MMD7000 or equivalent. 


-5.2V + 0.010V 


TCOS460S 


Figure 7. AC Test Circuit 10125 


NOTES: 
1. GND =0V, Voc =+5.0 +0.010V, Veg =-5.2V 
+0.010V 


2. Decoupling 0.1uF and 25yuF from GND to Veg, 
0.01puF and 25uF from GND to V7 (0.01 and 0.1pF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
should be kept to less than Y4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

OUTPUT UNDER 4. All unused outputs are open. 


INPUT UNDER TEST 


TEST 


~5.2V + 0.010V 
TC0S450S 


Figure 8. DC Test Circuit for 10125 
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= 


NEGATIVE 80% 
PULSE ou 


80% 


— tH tL — 
| - 890 mV 


50% 


20% 20% 
-|—__—_—__——- - 1690 mV 
tk) 
ee ee 
| al -|————— - 890 mV 
POSITIVE 80% 80% 


50% 50% 
PULSE 20% 20% 
| - 1690 mV 
zee tri tTHL <— 


WF12393S 


INPUT PULSE REQUIREMENTS 
GND = OV, Vcc = +5.0V +0.010V, Veg =—5.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width try 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 
The 10130 is a clocked Dual D-Type 


Latch. Each element can be clocked - 


separately by holding the common clock 
in the LOW state and using the clock 
enable inputs for the clocking function. 
The outputs are latched when the level 
of the clock is HIGH. All unused inputs 
must be tied to Vy or Veg. 
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10130 
Latch 


Dual D-Type Latch 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Veco1 = Vece = GND; Veg = -5.2V 
Ta = -30°C to +85°C 
Plastic DIP 10130N 
Ceramic DIP 10130F 


PIN DESCRIPTION 


DESCRIPTION 


a 


LOGIC SYMBOL 


Cbo0s8600S 


LS10830S 


Figure 1 Figure 2 
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Latch a 40430 


an i a an eee 


FUNCTION TABLES 
SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


TCO05540S 


CP or Ce = HIGH 

Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
N = Not allowed 


L004860S 


Figure 4. Logic Function 


"'R and S=LOW 
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Latch 10130 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage (Vcc1 = Voce = GND) -8.0 to 0 


Vin Input voltage (Vin should never be more negative than Veg) 0 to Vee 
Ts Storage temperature -~55 to +150 


. . Ceramic package +165 C 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


QO 


PARAMETER UNIT 


Voc1, Voce Circuit ground 


I 
on 
Le) 


Supply voltage (negative) 
Ta =-30° 
HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta =-30°C 
HIGH level input threshold voltage Ta = +25°C 
Ta = + 85°C 
Ta =-30° 
LOW levei input threshold voltage Ta = +25° 
Ta = +85°C 
Ta =-30°C | -1890 
-— 1850 
-1825 


< 


3 


- 1205 
—1105 
-1035 


3 


| 

© 

mare 
° 343 


3 


LOW level input voltage Ta = +25°C 
Ta = +85°C 


3 


3 


+ 
© 
oi 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Latch 10130 


DC ELECTRICAL CHARACTERISTICS Veo, = Veco = GND, Vez =-5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’ | 
PARAMETER | MAX | UNIT TEST CONDITIONS? 
Ta =~30°C 


-106 


For Q, output, apply Virimax to each Dr, input, one at a 
time, with Vitmin applied to all other inputs. 
For Q, output, apply Vitmin to all inputs. — 


Vv HIGH level 
OH output voltage 


E 
N 
(o) 
oO 
2 
< 


HIGH level Ta = -30°C -—1080 For Qn output, apply Viy7 to each Dp, input, one at a 
i ° ie time, with Vitmin applied to all other inputs. 
VoHT Sige Ta= #250C 980 For Q, output, apply Vi_t to each D, input, one at a 


Ta = +85°C 
Ta = -30°C 


2 
< 


time, with Vitmin applied to all other inputs. 


2 
< 


For Q, output, apply Viit to each Dy, input, one at a 


LOW level : : ; ’ 
= ° time, with Vitmin applied to all other inputs. 
Voit See tone Ta = +25°C For Q, output, apply Viy7 to each D, input, one at a 
: Ta = +85°C 1595 time, with Vitmin applied to all other inputs. 


-1650} mV 
-1615 


For Q, output, apply Vi-min to all inputs. 
For Q, output, apply Vinmax to each Dp, input, one 
at a time, with Vitmin applied to all other inputs. 


LOW level 
output voltage 


VoL 


CEo, CE, 7,2 425°C Apply Vimax to each input under test, one 
inputs A at a time, with Vitmin applied to all other inputs. 
Ta = +85°C 
Ta = -30°C 
CP = ; Apply Vitmax to CP input with Vitmin applied to all 
input Uc other inputs. — | 
Ta = +85°C 


Apply Vitmax to each D, input under test, one at a time, 
with Vitmin applied to all other inputs. 


Ta = -30°C 
Ta = + 85° 


Ta = -30° 
inputs Tas +25 
Ta = +85° 


Tas F250 
tna 485° 


current 


Apply Vitmax to Syp and CP inputs and Rp, input under 
test, one at a time, with Viimin applied to all other inputs. 


Apply Vinmax to Rn and CP inputs and S, input under 
test, one at a time, with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 


Ta = +25° 
with Vitmax applied to all other inputs. 


Ta = +85° 
Ta = -30° 
Ta = +25° 
Ta = +85°C 


-lee VEE supply 
current 


< 
Uv 


AVoy HIGH level 
output voltage 
AVEE compensation 


0.016 


AVo, LOW level 
—— output voltage 
AVEE compensation 


313 PBEPPPPPPPPPPPPPPPPPPER 


AVpp Reference bias 
voltage 
AVE compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case’’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


0.140 V/V 


I 
berd 
S ro) 


& (Ph nm 
or} © nN 
olan ©. 
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NOTES: 
Vitmax — Maximum HIGH level input voltage (the most positive Vj). 
Vorimax (~ 810 mV) GILLETT, Vint — HIGH level input threshold voltage. 
Vormin (~ 960mv) Lemont GO gunnod Vitt - LOW level input threshold voltage. 
Vont (- 980mV) 44s Vitmin - Minimum LOW level input voltage (the most negative Vj). 
VoHmax — Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Vo-max pitts level output voltage (the most positive Vo.) under the specified input and loading 
Vv V . 
(— 1820 mV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vitr conditions. 
(-1475mV) Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Qs 
ax - tas 
Sawa 


Ae 
4 


AQAN 


Vor (- 1630 mv) 
Voumax(~ 1650mV) 


DF05480S 


Figure 5. Transfer Characteristics 


| Ta=-30°C| Ta=+25°C |T,=+85°C 
PARAMETER 
Typ 


teLH Propagation delay . 
tpHL Dn to Qn, Qn 


tpLH Propagation delay 
tpHt Rn to Qh, Qn 


Cc 
< 
= 


TEST CONDITIONS 


—_ ab 


Sa 9 
oo!oo 


Ooo! o oOo; © @ 


Figs. 6, 8, 9 


teLH Propagation delay 
tpHL Sp to Qn, Qn 


Oa! aw] ®o & 


tpLH Propagation delay 
tpy_ CP, CE, to Q,, Q, 


ts Setup time D, to CP, CE, 


th Hold time D, to CP, CE, 


trLH Transition time ; 
trHL 20% to 80%, 80% to 20% 


Figs. 7, 8, 9 


Figs. 6, 8, 9 


—_—t ook — | A] —- — a ao 7 —_ A> wok ak 
ColNnAI Nj ooloosjooloo 
wo &P] Ow wo 
oO wool ao rome?) 
ah ash | oh hh ee F > om ah oh 
—au|o Coloo|l|ooloo 
wh NNINN) ND 
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anu oo ao 
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AC WAVEFORMS 


CRE, 
(OTHER INPUT HIGH) 


80% 
50% 


20% 


Gn 50% 50% 


WF12930S 


+1110mV 


50% 50% 
a Nemes +310mV 
ts th 
+1110mV 
50% 
_ OS O80 mV 


WF11780S 


Figure 7. Setup and Hold Times 
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Latch | 10130 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voc1 = Voce = + 2V +0.010V, Vee = -3.2V 
+0.010V. 

fe a 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 

25uF O1LF 0.01F and 25yF from GND to Veg (0.01 and 0.1 uF 

capacitors should be NPO Ceramic or MLC type). 

PULSE ia = = Decoupling capacitors should be placed as close 

GENERATOR ; as physically possible to the DUT and lead length 

ag if should be kept to less than /4 inch (6mm). 
= 3. All unused inputs should be connected to either 


L2 SCOPE HIGH or LOW state consistent with the LOGIC 
a CHANNEL B function required. - 
4. All unused outputs are loaded with 502 to GND. 


a 5. Ly and L2 equal length 5082 impedance lines. Ls, 
_— i: Ry the distance from the DUT pin to the junction of the 


+2.0V + 0.010V 


SCOPE 
CHANNEL A 


cable from the Pulse Generator and the cable to 
the Scope, should not exceed % inch (6mm). 
= = 6. Rr = 502 terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1% inch 
(6mm) long for proper test. 

8. C, = Fixture and stray capacitance <3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥% inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 


better. 
| 25uF | 0.01nF | 
—3.2V + 0.010V 
TC05530S 
Figure 8. AC Test Circuit for 10130 

+1110 mV 
NEGATIVE 
PULSE 

+310 mV 

+1110 mV 
POSITIVE 
PULSE 

+310 mV 


trun tTHL = 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 =GND (0V) 


10K ECL | 800mVp-p | 4MHz =| 500ns-_ 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 

The 10131 is a Dual Master-Slave Flip- 
Flop. Each flip-flop can be clocked sepa- 
rately by holding the common Clock in 
the LOW state and using the Clock 
Enable inputs for the clocking function. 
The output states of the flip-flops regis- 
ter the data present at the D, inputs on 
the rising edge of Clock. All unused 
inputs must be tied LOW to Vi, or Vee. 
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10131 
Flip-Flop 


Dual D-Type Master-Slave Flip-Flop 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
INTE DELAY (-lee) 


ORDERING CODE 
Veci = Vec2 = GND; Veg = -5.2V 


mowers Ta ==30°C to +85°C 


Plastic DIP 10131N 
Ceramic DIP 10131F . 


PIN DESCRIPTION 


CE, CE; Clock Enable Inputs 


Do, D, 
CP 
S; 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08610S 


L.004870S 


Figure 1 Figure 2 


6-154 853-0660 82177 


Signetics ECL Products 


Flip-Flop 


Ra 


a 
O 


50 ft 


en 


LD04880S 


Figure 4. Logic Function (One Flip-flop) 
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Product Specification 


10134 


O16 


Ee | 


eS 


a mas a 
ime y ai 


TC05630S 


Figure 3. Circuit Diagram 


FUNCTION TABLES 
SYNCHRONOUS OPERATION 


ASYNCHRONOUS OPERATION 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
N = not allowed. 


oe rece 


*Conditions for CP and CE may be interchanged. In 
this table CE is static, while for CP and H represent a 
transition from LOW to HIGH between t, and t, + 4. 
**R and S=LOW. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


Ont". ieee Seo Eee” “eee [3 


Ty 


Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
Supply voltage (negative) 


Vin HIGH level input voltage 


ee 


Ty, = +85°C 


Ta =-30° 


fous 
Ta=t25rc | | 
a 
= 1890 | 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


Ta, =-30°C 


Ta=+25°C |-1850 
Ta=+85°C |~-1825 


Vit LOW level input voltage 


aa aL 
I 
Fa ay 
a 
& &/ a |S 
on nenn® S1d|o 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg = —5.2V + 0.010V, Ta =-30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


UNIT TEST CONDITIONS? 


PARAMETER 


—_ 
o1f 
21d 
ro) 


Ta = -30°C - 1060 


t 
ae 
co 
oO 


Pi< <[< <~;<j<j<j<i[<i< 


For Q outputs, apply Vinmax to Sp, inputs with Vitmin 


HIGH level 


i 


Ta = +25° ~810 applied to all other inputs. For Q outputs, apply Vitimax 
SuIpat voltage T, = +85°C = ~700 to Rn inputs with Vitmin applied to all other inputs. 
Ta=-30°C |- | 
HIGH level For Q outputs, apply Vint to S, inputs with Viimin 
output threshold | T, = +25° -980 applied to all other inputs. For Q outputs, apply Vit 
voltage Ta = + 85° -910 to Rp inputs, with Vitmin applied to all other inputs. 


Ta = -30° 
Ta = +25° 
Ta = +85 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta = -30°C 
i, = +25°C 
Tp = +85° 
Ta = -30° 
Ta = +25° 
Ta = + 85° 
Ta =-30° 
Ta = +25° 
Ta = + 85°C 
Ta = -30°C 


- 1655 
- 163 
-1595 
- 1675 
-1650 
-1615 


LOW level 


For Q outputs, apply Vint to Rp, inputs, with Viimin 
applied to all other inputs. For Q outputs, apply Vint 
to S, inputs with Vitmin applied to all other inputs. 


=) 
< 


output threshold 
voltage 


m 


- 1890 
-1850 
-—1825 


For Q outputs, apply Vitmax to Ry inputs with Vitmin 
applied to all other inputs. For Q outputs, apply Vitimax 
to S, inputs with Vitmin applied to all other inputs. 


LOW level 
output voltage 


Voi mV 


ACEH 


b 
ft 
on 


CP 
input 


Apply Vitmax to CP input with Vitmin applied to 
all other inputs. 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


HIGH 
level 

IH input 
current 


| 


For Rp, inputs, apply Viumax to D, inputs and to Rp 
input under test with Vii_min applied to all other inputs. 


For Sp, inputs, apply Vitmax to Dy inputs and S, input 
under test with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


Ta = +25° 
Ta = +85° 
Ta =-30 

Ta = +25° 


owed 
fe 
| 0.5 
| 0.5 
| 0.3 
a 
es 
Ta=+85°C | | 


-ic¢e Vee supply 
current 


QO 
pb 
oO 


~< 
Uv 


HIGH level 
output voltage 
compensation 


0.016 


LOW level 
output voltage 
compensation 


< 


213 PBEPPPPPPPPPPPPPEPE 


Ta = + 25°C 


AVpp Reference bias 
——— voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


0.148 V/V 


£ 
a 


° 
QLOLO 
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NOTES: 
¥ (~s0my) Vimax  — Maximum HIGH level input voltage (the most positive V}). 
OHmax'~ SW) herr} «Vint - HIGH level input threshold voltage. 
Vonmin (- 960mV) crcsctesge GO gun, Vict - LOW level input threshold voltage. 
Vonr (— 980mV) 4G j Vitmin - Minimum LOW level! input voltage (the most negative V),). 
Z (4 VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
Vy] — GUARANTEED condition. 
G % OPERATING VoHmin  —- Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
q y) 3 AREA condition. . . | 
Voir (— 1630mV) ae: Z A Typ VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (— 1650mV) pbk Uy; detec, Vo_t ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VLE LD Vin Votmiax — Maximum LOW level output voltage (the most positive Vo_) under the specified input and loading 
V Vv conditions. 
(~1880 mV) (-810mV) Votmin — Minimum LOW level output voltage (the most negative Vo ,) under the specified input and loading 
ILT INT conditions. — _ 
(~ 1475mV) (~1105mV) Ves ~ Reference bias voitage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(— 1290mV) 


OF05480S 


PARAMETER 


fuéax Maximum clock frequency 12 


teLH Propagation delay 
tpHL Dp to Qn, Qn 


teiy Propagation delay 
tpH. Rn to Qn, Qn 


teLH Propagation | delay 
tpHL Sp to Qn, Qn 


ts Setup time D, to CP 
th Hold time Dp, to CP 


trLH Transition time : : : : ; 
tru. 20% to 80%, 80% to 20% 


Figure 5. Transfer Characteristics 


Figs. 7, 9, 10 


4.9 : 
Ee bss = " 


—_z | ND fe oe] ae oe ee ee 
alan|!(|’awo!] oa]! @ea a 


—_h ok 
awk ak 
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AC WAVEFORMS 


50% 


Qn 


Gn (CP—-Q) 
50% 


tPLH j<—— 
(CP —-@) 


WF12981S 


Figure 6. Propagation Delay and Transition Times 


+1110mV 
Da 
+310mV 
+1110mV 
cp 
+310mV 
Qa, Gn 


+310mV 
WF11790S 


Figure 7. Setup and Hoid Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voo1 = Voc2 = + 2V +0.010V, Veg =-3.2V 
£0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01: and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and. lead length 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 


SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL B function required. 
. All unused outputs are loaded with 5022 to GND. 


. Ly and Lg are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 5022 terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8.C, = Fixture and stray capacitance <3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 

better. mv: 


PULSE a 
GENERATOR v 

SCOPE oa Ls 
CHANNEL A i 


Vitimax 
OR 


nap 


Vitmin 


2700. 


| 25uF | 0.01uF | 


-3.2V + 0.010V_. 
TCOS610S 


Figure 8. AC Test Circuit (Clock Frequency) 
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NOTES: 
1. Voo1 = Voc2 = + 2V £0.010V, Veg =-3.2V 
+0.010V. 

. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01yF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
CHANNEL 8 function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Ly are equal length 5022 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of +1% or 
better. 


+2.0V + 0.010V 


“w 
f 


I 


Ly 


| 25uF | 0.01uF 


-3.2V + 0.010V 
TCO5600S 


Figure 9. AC Test Circuit 


eal ~— {THLE tTLH i 
+1110 mV 


NEGATIVE 
PULSE ——— "(i ymca aerracace  L 
POSITIVE +1110 mV 
PULSE 
| +310 mV 
tyLH {THL <——- 
WF11800S 


INPUT PULSE REQUIREMENTS 
Veer = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Figure 10. Input Pulse Definition 
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DESCRIPTION 


The 10132 is a Dual 2-Input Multiplexer 
with Clocked D-type Latches and a 
Common Reset. Latch can be clocked 
by the common Clock (CP) when the 
Clock Enable input (CE) is LOW or by 
the Clock Enable input when the com- 
mon Clock is held in the LOW state. The 
outputs are latched by the positive tran- 
sition of the Clock. Any change at the 
data input will be registered at the output 
only if the Clock is LOW. 


Data inputs are selected by a common 
data Select (S). All unused inputs must 
be tied LOW to Vi, or Veg. 
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10132 
Multiplexer/Latch 


Dual 2-Input Multiplexer With Clocked D-Type Latches and 
Common Reset | 
Product Specification 


TYPICAL SUPPLY CURRENT 
(~lee) 


COMMERCIAL RANGE 
Voec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


10132N 
10132F 


PACKAGES 


Plastic DIP 


PIN DESCRIPTION 


ae DESCRIPTION 
i Do=Da | ata Input 

= eam Ree Ge 

“CER CE; Clock Enable Inputs 

— — Se Data Select Input 

a a a aa a ~ Basel Inputs 


LOGIC SYMBOL 


7 


=H 


CD08250S 


LD04361S 


Figure 1 


Figure 2 
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Multiplexer/Latch 10132 


OTHER 
MULTIPLEXER 


“UH, 


OTHER 


D, 
omen) | | | _ 
THER 
SGT EXER | ey } 
wae Ress Rs Riz R22 Raq Rae 


Figure 3. Circuit Diagram (One Multiplexer) 


TC04810S 


LD04370S 


Figure 4. Logic Diagram 


reser 
poofeeeeleoofe 
rox exer py les 6 BS 
rales re 


*Conditions for C and CE may be interchanged 
as indicated in the truth table. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of’the device. 
Unless otherwise. noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


ves Sip tage a 
lo 
Ts 


Storage temperature -55 to +150 


Ceramic package - +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
PARAMETER min | ax | UNIT 


Voc1, Voce Circuit ground er 0 
Vege Supply voltage (negative) | -52 | | 


HIGH level input voltage 


HIGH level input threshold voltage 


m 
Ta = +85°C mV 
i "To IT ede ES 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


[Nom | 
fel 
a 
| | -700 | mv 
oe 
bel 
io 
head 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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40132 


DC ELECTRICAL CHARACTERISTICS Voc = Voce = GND, Veg = -5.2V + 0.010V, Ta =-30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


Ta =-30°C | -1060 


HIGH level 


UNIT TEST CONDITIONS? 
V 


For Q outputs, apply Vinmax to Do input with Vitmin 


Ta = +25°C -810 | mV _ | applied to all other inputs. 
output voltage }-960 | | -810 | mv | PP. p 


+ 
> 
I 
I 
[é) 
o 
° 
O 


HIGH level 
Vout output threshold | T, = +25°C 
voltage 


LOW level Ta=-30° | | 
Vo._t output threshold Ta = +25°C Rene 
voltage Ty = +85°C od 


LOW level 
output voltage 


Ta =+85°C | -1825 


current 
= Ta=+25°c [| 

I, LOW level Ta = +25°C | 05 | 

input current 

Vee supply Ta=+25°C | | 

current 

HIGH level 

output voltage 

compensation 

LOW level 

output voltage Ta = +25°C 

compensation 

Reference bias 
——- voltage 

compensation 


NOTES: 

1. The specified limits represent the worst case"' value for the parameter. Since these ''worst case’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Ts, = +85°C f-800 | | -700 | mv | For Q outputs, apply Vitmin to all inputs. 


For Q outputs, apply Viyt to Do input with Vitmin 
applied to all other inputs. 
For Q outputs, apply Vit to Do input with Vi min 
applied to all other inputs. 


For Q outputs, apply Vi_t to Do input with Vitmin 
applied to all other inputs. 
For Q outputs, apply Vit to Do input with Vitmin 
applied to all other inputs. 


For Q outputs, apply Viimin to all inputs. 
For Q outputs, apply Vimax to Do input 
with Vitmin applied to all other inputs. 


Apply Vitmax to Do input with Vitmin applied to all 
other inputs. 

Apply Vimax to Dy input and S input with Vitmin 
applied to all other inputs. 


Apply Vinmax to CP and R inputs with Vitmin applied to 
all other inputs. 


Apply Vitmax to CP input with Viimin applied to all 
other inputs. 


Apply Vimax to S or CE, input under test, one at 
a time, with Vitmin applied to all other inputs. 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 
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NOTES: 

Vidmax  ~Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810mV) GTTIE bY sITies Vit - HIGH level input threshold voltage. 
Votmin (~ 960mv) 1 nw =nycpynny, oe a ; Vit - LOW level input threshold voltage. 

Vonr (- 980mvV) Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (— 1630mvV) o Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) mma g WY VoLT ~- LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) LLL yy Votmax — ee LOW level output voltage (the most positive Vo.) under the specified input and loading 

a conditions. 
(~ 1880™mV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vv conditions. 
(- 1475 mv) (hos mv). Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


we 


ax 
SSS 


ASSAAS 


7 


SSS 


3 ; 
ow 


(~ 1290mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voci = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = + 25°C Ta = +85°C 
PARAMETER 


me 
in | Max | atin | Typ | Max | Min | Max 
tpLy Propagation delay ais 1.0 1.0 1.0 | 3.7 
tpy. Dy to Qn, On 1.0 1.0 1.0 | 3.7 
tpLy Propagation delay — 4.0 | 1.0 3.8 | 1.0 
3 4.0 | 1.0 3.8 | 1.0 ‘iG 


tpy, R to Qn, An : : 
tpLH Propagation delay 1.0 | 6.0 | 1.0 5.7 | 1.0 
tpy_. CP to Qn, Qp 1.0 | 60 | 1.0 5.7 | 1.0 
tpLy Propagation delay 10} 48 | 1.0 46 | 1.0 
tpy, S to Qn, Qn 1.0 | 48 | 1.0 4.6 | 1.0 
Soup ime nw oP «ites | [2s] | [esl |v | 


ts 
Ty Hold tne Opto or its] [es | [ts| | ww | 
oe eae Es 
Prof [of | frot 


ttLH Transition time 1.5 | 3.7 | 15 1.5 | 3.8 
ttH, 20% to 80%, 80% to 20% 1.5 | 3.7 | 1.5 1.5 | 3.8 


TEST CONDITIONS 


Figs. 6, 7, 8 
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AC WAVEFORMS 


+1110 mV 
R INPUT ™ 
—————— +310 mV 
- i ge tence shatter — +1110 mV 
Do INPUT 50% 
+310 mV 
+1110 mV 
Dy INPUT 
sree +340 MV 
nema ot 14410 mV 
So INPUT 
+310 mV 
—————- + 110 mV 
CP INPUT 
+310 mV 
Q,, OUTPUT 50% 
tPHL 
Q, OUTPUT = 6 
1 tePHL tPLH 
Mie —==> 
(CP-->Q,) (R->Q,) 
WF12110S 


NOTES: 

1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 

3. The reset inputs is enabled when the clock is HIGH. 


+1110 mV 
D,, S INPUTS 
+310 mV 


+1110 mV 
CP INPUT 


Hommrncesnrtenaimecimemmcson of 340 OV 


WE i2t265 


NOTES: 

1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 

3. The reset inputs is enabled when the clock is HIGH. 


Figure 7. Setup and Hoid Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V 


SCOPE 
CHANNEL B 
4 


1 a 
= od 6 
2 §00) 7 
8 
14 500 9 


15 5002 


| 25uF | 0.01uF | 


~3.2V + 0.010V 
TC04820S 


Figure 8. Test Circuit 


trLH 


NEGATIVE 
PULSE | 
tw(L.) ——_——_—_——> 
| tw(H) —————» 
POSITIVE 
PULSE 


{TLH {THLE 


INPUT PULSE REQUIREMENTS 


10K ECL 800mVp-p 


Figure 9. Input Pulse Definition 
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1. 
oa 2 

25uF O1uF 
if , 3. 


ae os 5. 


10. 


Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Amplitude | Rep Rate | Pulse Width 


Product Specification 


40132 


NOTES: 


Voco1 = Voc2 = +2V £0.010V, Veg =-3.2V 
+0.010V. eG 
Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥% inch (6mm). 

All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 5082 to GND. 
L; and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1 inch (6mm). 


. Ry = 502 terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 


and pins under test must be less than Ys inch 
(6mm) long for proper test. 


. C_ = Fixture and stray capacitance < 3pF. 
, Any unterminated stubs connected anywhere along 


the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1 inch (6mm) in length (refer to 
section on AC setup procedure). 

All 50Q resistors should have tolerance of + 1% or 
better. 


+1110 mv 


+310 mv 


+1110 mv 


+310 mv 


WF11670S 
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signefics 10133 
Latch 


Quad Latch With D-Type Inputs and Enable Outputs 
Product Specification 


ECL Products 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

The 10133 is a Quad Latch with D-Type DELAY (-lee) 

Inputs and Enable Outputs. Data (D,) 

inputs are registered at output while the 

clock is HIGH. Data inputs are latched 

by the negative transition of the clock. 

All unused inputs must be tied LOW to COMMERCIAL RANGE 

Vi or Vee. Vcoci= Voce Bieaiies VEE = oe 
Ta =-30°C to +85°C 


10133N 
10133F 


PINS DESCRIPTION 


Do - D3 Data Inputs 
P Clock Input 
CEp, CE, Clock Enable Inputs 
Qo - 3 Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08260S 


LD04381S 


Figure 1 


Figure 2 
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O 16 
mde] . 7 
Ra Q47 
§ O 
Q?7 Qs 
TO OTHER rc 
LATCHES ‘ 
TO OTHER 


LATCHES 
- ie: a 
40 
lifters 7 
80 oe 7 
_ TO OTHER 
TO OTHER LATCHES 
LATCHES Q3 Qs 
oe a TO OTHER 


: LATCHES 
Ds 
Ds 
> Rg Ry7 R22 


TCOS620S 


Figure 3. Circuit Diagram (One Latch) 


FUNCTION TABLE 


L004390S 


Figure 4. Logic Diagram 


oP 
X 
L 
L 
H 
H 
L 
H 
H 


crzazrarx|® 
Ol 


Ear ree |3 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L. = LOW state (the less postive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


Vee Supply voltage 
VIN Input voltage (Vin, should never be more negative than Veg) 0 to Veg 
lo Output source current 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
Vee Supply voltage (negative) 
Ta =-30° 
HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta =-30°C 
HIGH level input threshold voltage Ta = +25°C 
Ta = + 85° 
Ta =-30° 


-1205 
-1105 


| 
< 


LOW level input threshold voltage Ta = + 25° 
Ta = +85° 
Ta = -30° 

LOW level input voltage Ta = +25°C 
Ta = +85° 


O 


- 1890 
- 1850 


3 


I 

on 
° 3/3 3/3!3/31/3 Jel 3S 
Opelj<l<_ <i/<j/<|<|/</< = 


I 
wo 
Oo 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg =—-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
7 with 502 to -2.0V +0.010V unless otherwise specified’? 


| PARAMETER | MIN | TYP | max | uNiT | TEST CONDITIONS? 
Tan=ar |-1060] [000 | mv 
Tta=+26°6 | -060 | [010 [ mv 
Taz esr |=00 | | -700 [mv 
TTa==a0re [=s000] |_| mv 


Apply Vitimax to each Dy, input, one at a time, with 
Vitmin applied to OE, inputs and Vitimax applied 
to CP and CE, inputs. 


HIGH level 


VOoH 
” output voltage 


HIGH level Apply Vint to each Dp, input, one at a time, with 
Vout output threshold Ta = +25°C }-900{ | | m | Vitmin applied to OE, inputs and Vitmax 
voltage applied to CP and CE, inputs. 


ta +056 [-or0| | | mw_| 


LOW level Ta = 90°C ea |- 1655, Apply Vit to each Dy input, one at a time, with 
Voit output threshold | Ta=+25°C | | ~-1630 Vinmax applied to GP and CE, inputs and Vii min 
voltage Ta = +85°C as 4595 applied to OE, inputs. 


Apply Vitmin to each D, input, one at a time, with 
ViHmax applied to CP and CE, inputs, and Vitmin 
applied to OE, inputs. 


LOW level 


VoL | 
output voltage 


Apply Vitmax to the CP input and to each D,, input 
under test, one at a time, with Vitmin applied 
to all other inputs. 


Apply Vinmax to each CE, input under test, one at 
a time, with Vitmin applied to all other inputs. 


HIGH 
level 

input 
current 


NH 


Apply Vinmax to CP input with Viimin applied to all 
other inputs. 


| Apply Viimax to the CP input and to all Dp inputs 


fe, Paseae TT o on , each oe hee test, ag at a time, 
Ptazceoo [os [| [a 
Pia=rero [os | | | wa _| 
PTa=rerc [os | | | wa _ 
Ptascooro [|| a | m | 
| Tastee | | 596 | 72 | mA_| 
Pina eae [ [| ee [ma 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


lee Vee supply 


Apply Vitmin to CP input. 
current 


AVouw HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVpp Reference bias 
—— voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the "worst case" value for the parameter. Since these '’worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vimax — Maximum HIGH level input voltage (the most positive Vj). 

Vint — HIGH level input threshold voltage. 

Vitt - LOW level input threshold voltage. 

Vitmin -— Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Voir (— 1630 mV) ee te VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650MV)  Vappgegee Y/, Malic, VOLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wd WEL LLL. Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv conditions. 
(— 1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir IHT conditions. 
(-1475mV) (—1105mvV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(— 1290 mV) 


Vorimax (— 810 mV) 
VoHmin (~ 960mV) 
Vont (~ 980 mV) 


we, 


Ass 
5 
Z 
AY) 
OG 


p 
G4 
O14 


MS 


NS 


DFO5480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = +25°C Ta = +85°C 
ax | min | Max | UNIT TEST CONDITIONS 


PARAMETER 


teLH Propagation delay 
tpHL Dp to Qh 


tpLH Propagation delay 
tpy_ CP CE, to Qn 


oolaalag 
hp wp}; Hh HP] OD OD 


tpLH Propagation delay 
tpH_ OEn to Q, 


Figs. 6, 7, 8 


w 


ts; Setup time D, to CP 
t, | Hold time D, to CP 


© 
N 


po faa —“— ot —_ 
alooloo!lono 
Ne | —> — —_ — a ae 
aloolood;jo0o 


ah 
or 
oo oo 
Dm D 
—b 
on 
[o) 


ee 
oo 


tttH Transition time 
trH_ 20% to 80%, 80% to 20% 


—_ —_ 
—_ —d 
endl 
oo) 
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AC WAVEFORMS 


OE, 
50% 50% 


Dn 50% 50% 
CP, CE 
(OTHER INPUT LOW) bak 50% 


try 


80% 80% 


re anil r 50% 50% N 50% 50% 50% 
fo 


teLH tPHe tpLH tPHL tepHL tPLH 
(CQ) (D--Q) (DQ) (CP—Q) (OE—-Q) (OE--Q) 


WF11681S 


Figure 6. Propagation Delay, Setup Time, Hold Time, and Transition Time 
TEST CIRCUITS AND WAVEFORMS. 


NOTES: 
+2.0V + 0.010V 1 


. Voo1 = Voce = + 2V £0.010V, Veg =-3.2V 
+0.010V. ; 
2. Decoupling 0.1uF and 25uF from GND to Voc, 
| A e | otur 0.01uF and 25mF from GND to Veg (0.01 and 
- me 0.1uF capacitors should be NPO Ceramic or MLC 
= — type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
ya ees | length should be kept to less than ¥% inch (6mm). 


3. All unused inputs should be connected to either 
Le SCOPE HIGH or LOW state consistent with the LOGIC 


PULSE 
GENERATOR 


CHANNEL B function required. 

4. All unused outputs are loaded with 502 to GND. 
Cc 5. Ly and Le are equal length 5022 impedance lines. 
M Lg, the distance from the DUT pin to the junction of 
[ the cable from the Pulse Generator and the cable 
- to the Scope, should not exceed ¥4 inch (6mm). 

- . Ry = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 

(6mm) long for proper test. 


SCOPE 
CHANNEL A 


ae : —_ 


| 
NOD 


8. C, = Fixture and stray capacitance <3pF. 
Viens 9. Any unterminated stubs connected anywhere along 
OR the transmission line between the Pulse Generator 
Vitmin 500 and the DUT or between the DUT and the Scope 


should not exceed 4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 5022 resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 


TCO5590S 


Figure 7. Test Circuit 
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aA =— trHL tren 
. +1110 mV 
0, 
NEGATIVE eos ay 
PULSE 50% §0% 
20% 20% 
-|———_-—————. +310 mV 
—— tw(L) > 
tyw(H) —__——-—_—» 
= w(t) = ars +1110 mV 
i) 80% *& | 
POSITIVE soy | an 
20% 20% 
+310 mV 


ae ttLH tTHL is 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Amplitude | Rep Rate | Pulse Width trae 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 7 


The 10134 is a Dual 2-Input Multiplexer 
with Clocked D-Type Latches. Latches 
can be clocked by the common Clock 
(CP) when the Clock Enable input (CE) is 
LOW or by the Clock Enable input when 
the common Clock is held in the LOW 
state. The outputs are latched by the 
positive transition of the clock. Any 
change in the data will be registered at 
the output only if the clock is LOW. 


Data inputs are selected by two Data 
Select inputs (So, S). All unused inputs 
must be tied LOW to Vi, or Veg. 
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10134 
Multiplexer/Latch 


- Dual 2-Input Multiplexer With Clocked D-Type Latches 
Product Specification | 7 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT » 
DELAY (~lEe) 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10134N 
Ceramic DIP | 10134F 


PIN DESCRIPTION 


Do- D3 - 
| 
= CE 


COMMERCIAL RANGE 


Clock Input 


PIN CONFIGURATION LOGIC SYMBOL 


CD08271S 


LD04401S 


Figure 1 Figure 2 
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O 16 
a aoe 
Qig 
O 3 
18 
O 2 
TO 
OTHER 
MULTIPLEXER 
5 O 
40 
6 O 
70 
10 O 
TO 
OTHER 
MULTIPLEXER 
TO 
OTHER 
MULTIPLEXER 
a: ©: 


TC04970S 


Figure 3. Circuit Diagram (One Multiplexer) 


FUNCTION TABLE 


LD04411S 


L 
H 
L 
H 
L 
H 
L 
H 


Figure 4. Logic Function 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient. temperature 


range.) 
PARAMETER 10K ECL e UNIT 
Vege Supply voltage -8.0 Vv | 
Vin Input voltage (Vij should never be more negative than Veg) 0 to Vege V 
lo Output source current | -50 
Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 °C 


DC OPERATING CONDITIONS 


-_ 
oO 
A 
m 
O 


PARAMETER 


Cc 
< 
+ 


Voc1; Vece Circuit ground 
Supply voltage (negative) 
T 
HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta=-30°C | -1205 
HIGH level input threshold voltage Ta = +25° -1 
Ta=+85°C | - 
Ta = -30°C 
LOW level input threshold voltage Ta = +25° 
Ta=+8 
Ta = -30°C 
LOW level input voltage | Ta = +25°C 
Ta = +85°C 


> 
HH 
! 
ie) 
Co) 
° 
?) 
I i 
NI [© 
Oo};au 
o};O 
313/3 


3 
< 


<j~<ji< 


3 
< 


-1890 
- 1850 
- 1825 


@) 
—_ 
oO — 
a} oO 
ayo 


oi 
° 


<j;<|;<j< 


| 
oo 
o 
©) 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voc2 = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’ 


PARAMETER | MIN | TYP | MAX | UNIT TEST CONDITIONS? 
HIGH level Ta = ~80°C ~ 1060 | | -890 | mv_| For Qo output, apply Virmax to Do input with Vitmin 
output votage | Ta= +260 | -960 || 010 | mV _| apoted to So, CE and CF inputs 
= = tputs, apply Vitmin to all inputs. 
Ta = -30°C -— 1080 | ft mv For Qo outputs, apply Viy7 to Do input with Vitmin 
HIGH level output Ta = +25°C ff mv | applied to So, CEo and CP inputs. 
threshold voltage A For Qo outputs, apply Vi,t to Do input with Vitmin ap- 
Ta = +85°C | | mV_| plied to So, CEo, and CP inputs. 
Ta=-30r¢ | | f= 1655] mv 


For Qo outputs, apply Vi_z to Do input with Vitmin 


-lce Vee supply 
current 


LOW level output applied to So, CE and CP inputs. 
VOLT threshold voltage . Ta= +25 Eel ~ 1630 For Qo outputs, apply Vint to Do input with Vitmin ap- 
Ta=+85°C | ~1595 plied to So, CE, and CP inputs. 
TRE OO ee Pes ll = 10r For Qo outputs, apply Vitmin to all inputs. 
VoL aries Ta=+25°C | -1850 el -1650 Eon Gs outputs, apply Vit to Do input with Vit min 
ai 3 applied to So, CEp, an inputs. 
Ta=+85°C |-1825| — | - 1615 
Ta = -30°C Ff | 460 | A 
Ta=+25°C rT CT 290 | pA Apply Vitmax to Do input with Vitmin applied to So 
A M and all other inputs (measure Do input only). 
Ta=nsorc | || 460 
= - Apply Vinmax to Dy and So inputs with Vitmin applied 
HIGH input Ta = +25°C | et | 290 | to all other inputs (measure D, input only). 
input Ta=-sorc | | | 460 | BA 
current = ° Apply Vinmax to Do input with Vitmin applied 
Ta = +25°C pT 290 | nA to all other inputs (measure Do input only). 
Ta = -30°C 460 | pA 
Ta=+25°C rT )C«dTs 290 | pA Apply Vitmax to D3 and S; inputs with Vitmin applied 
A to all other inputs (measure D3 input only). 
CEn, Sn oe nan eae =. Apply Vimax to each input under test, one at a time, 
HIGH inputs A a a See with Vitmin applied to all other inputs. 
Ta = + 85°C A 
level 
im input. [tas -o0re | (| —~| 460 | HA 7 
current CP 3 1 Apply Vitmax to CP input with Viimin applied to all 
Ta = 425°C ae ae 290 other inputs. 
Ta=n30°c | 05 | | | HA | | 
be LOW level Ta = +25°C ce aes ee Apply Vitmin to each input under test, one at a time, 
input current : with Viumax applied to all other inputs. 
Taz sore | | | 60 | mA 
| | 42 | 55 | mA 
Ta= +05 | |_| 60 | mA 

AVoH HIGH level 

output voltage 0.016 V/V 
AVEE compensation 

LOW level 
—— output voltage 0.250 V/V 

compensation 

Reference bias 

voltage 0.148 V/V 

compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these "worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810mV) 1 GLLLLTIT TY PETITE, Viet -HIGH level input threshold voltage. 
_ Vormin (— 980mV) C—rctiste Gg z Y vrcad, Vitt — LOW level input threshold voltage. 

Vont (— 980 mV) Gi Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
4 VoHmax — Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
GUARANTEED condition. 
pore Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

condition. 

Vour (— 1630 mV) Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) Z Santi ; : Voit - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin(— 1850mV) WLLL YL. Votmax - pisetelbats LOW level output voltage (the most positive Vo.) under the specified input and loading 

itions. 
(— 1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir | Vint conditions. 
(-1475mV) | (-1105mV) Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Ie 
SSS 


SS 
WINN 


\SS 
— 


y 
y 


Ves 
(- 4250mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc, = Veco = +2.0V £0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = +85°C 


PARAMETER UNIT TEST CONDITIONS 


tpLy Propagation delay 
tpHL Dp to Qpy 


tpLy Propagation delay 
tPHL CP to Q, 


tp_y Propagation delay 
tpHL Sp to Qn 


sails time D, to CP 


Figs. 6, 7, 8 


Hold time S, to CP 


trLy Transition time 
tru, 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


Do INPUT 


Dy INPUT 


CP INPUT 


teHL tPHL 
(Da) (0d) (S~@) 


NOTES: 
1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 


Figure 6. Propagation Delays and Transition Times 


+1110 mV 
D,, S, INPUTS 
+310 mV 


+1110 mV 


+310 mV 


WF12171S 


Figure 7. Setup and Hold Times 
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+310 mV 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V - 


i 25uF OAL | 


PULSE = = 
GENERATOR 


| eb 


SCOPE 
CHANNEL B 


SCOPE 


CHANNEL A 


| 25uF aati | 


—3.2V + 0.010V 


TC04961S 


Figure 8. Test Circuit 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


INPUT PULSE REQUIREMENTS 


NOTES: 

1. Voc1 = Voce = +2V £0.010V, Veg = -3.2V 
+0.010V. ; 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25yF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than Ys inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lz are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥% inch (6mm). 

. Rr = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥% inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


+310 mV 


+1110 mV 


+310 mV. 


WF12390S 


Veet = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 500ns_— ||: 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10135 is a Dual Master-Slave DC 
coupled J-K Flip-Flop. It contains a com- 
mon clock and separate J-K inputs 
which do not affect the output when the 
Clock is static. The outputs of the 10135 
register a change on the J or K inputs 
with a positive transition of the Clock. 
Asynchronous Set (S) and Reset (R) 
inputs are provided which override the 
Clock. Unused inputs must be tied LOW 
to Vii or Veg. 
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10135 
Flip-Flop 


Dual J-K Master-Slave Flip-Flop 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
Nee DELAY (lee) 


ORDERING CODE 


COMMERCIAL RANGE 


Vec1 = Vec2 = GND; Veg = -5.2V 


Ta =-30°C to +85°C 


Plastic DIP 10135N 
Ceramic DIP 10135F 


DESCRIPTION 


Jn, Kn J, K Inputs 


PIN DESCRIPTION 


PIN CONFIGURATION 


Figure 1 


6-183 


CD08280S 


Set and Reset Inputs 


Data Outputs 


LOGIC SYMBOL 


Figure 2 


L004420S 


853-0664 82177 
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O 
MASTER 


| re te ate 
TORE lapis a 


an 
@ 


ain ai ail 
iy ie Sl 


Figure 3. Circuit Diagram (One Flip-flop) 


TCO05510S 


——-——-_ FUNCTION TABLES ae 


L L Qn 
i H H 
H L L 
H H ki 
“Not allowed. . Positive Logic: 
R and S must be low. H = HIGH state (the more positive voltage) = 1 
aie L = LOW state (the less positive voltage) = 
Figure 4. Logic Function X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Vee Swe woiags—CSC—=“‘*‘“‘“‘“~*S*S*™SCS™SC~SOSC“‘CSOS™™SSC*d CS 
ouput aurent—SSCSC~—~“~“~*~*~é~sSC“‘C‘C™SOS™C*d A 
°C 
°C 


“60 mk 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER a ee | om 

| Voc Voce Gieuit ound CC | | | 
VEE Supply voltage (negative) re ~5.2 i 
| Tas-sorc | |_| -890 | mv | 

Vin HIGH level input voltage | ta=tasrc | | | -810 | mv | 
Pp Ta=tesrc | | | -700| mv | 

-1205; |v 

Wick HIGH level input threshold voltage -1105} || mv 
Piascare [| [tof a 

Vit LOW level input threshold voltage Ta=+25°C | | 1475] mv | 
Tastee | | |-1440) mv | 

-1890| 

Vib LOW level input voltage eet 
Tas tase |-te25} | |mv | 


Operating ambient temperature -30 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vec1 = Veco = GND, Veg = —5.2V.+0.010V, Ta = -30°C to + 85°C, output loading with 50Q 


to -2.0V +0.010V unless otherwise specified’ 
PARAMETER 


|-890 | mv | For Q outputs, apply Virimax to S input with Vitmin 
HIGH level applied to R input and all other inputs. 
output voltage 


For Q outputs, apply Vitmax to R input with Vitmin 
applied to S input and all other inputs. 


- 1060 


| 
fee] 
—b 
co) 


m 
m 
|__| m 


mV 

V 

89 V 
V 
V 
V 
V 
mV 
mV 


For Q outputs, apply Viy7 to S input with Viimin 
applied to R input and all other inputs. 


HIGH level output 
threshold voltage 


For Q outputs, apply Viy7 to R input with Viimin 
applied to S input and all other inputs. 


m 
m 
m For Q outputs, apply Viy7 to R input with Viimin 
applied to S input and all other inputs. 
For Q outputs, apply Vir to S input with Vitmin 
applied to R input and all other inputs. 


Et 


LOW level output 
threshold voltage 


I 
= 
oi 
co 
(oy) 


For Q outputs, apply Vitmax to R input with Vitmin 
applied to S input and all other inputs. 

For Q outputs, apply Vinmax to S input with Vitmin 
applied to R input and all other inputs. 


LOW level 
output voltage 


Pee ee Po 

HIGH inputs TE seec a 

input Ta=-sore | | | 425 | 

current Ta = +25°C a ae 265 
ae 

LOW level a 

input current 


Vee supply 54 | 68 | mA 


current 


HIGH level . 
output voltage V/V 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 0.148 V/V 
compensation 


~1675]} mV 
-~1650| mV 


1615 nv 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Apply Vitimax to each input under test, one at a time, 


with Vitmin applied to all other inputs. 


Apply Vitmin to each input under test, one at a time, 
with Vitimax applied to all other inputs. 


o 
on 
3 
> 


V/V 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applving 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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- Maximum HIGH level input voltage (the most positive Vj). 
Wf25 - HIGH level input threshold voltage. 
y geen ae - LOW level input threshold voltage. 
Z 
7 


~- Minimum LOW level input voltage (the most negative Vj,). 
— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING in —Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 
! on VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vv (- 1650mV) "Mada, Volt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Von (= 1850mV) VL Ulta Votmax  - MennamiCew level output voitage (the most positive Vo.) under the specified input and loading 
ions. 
Votmin — Minimum LOW level output voltage (the most negative Vo_) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (—1105mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-— 1290 mV) 


AANA 


oat 


QJ 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Vee =-3.2V +0.010V 


PARAMETER 


fuax Maximum clock frequency 


tpLH Propagation delay 
tpH_ Dy, Jn, Kn to Qh, Qn 


teLH Propagation: delay 
tpHt Sp to Qh, Qn 


tpi Propagation delay ; x0) Figs. 6, 7, 8 
teHL Rp to Qh, Qn 


ts Setup time Jn, K, to CP 
th Hold time Jy, K, to CP 


trLH Transition time 
ttH. 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


+1110 mv 
- §, INPUTS 50% 
+310 mV 
K, INPUTS HK 50% + 50% 
ad +1110 mV 
t, th 
CP INPUT 50% 
+310 mV 
+1110 mV 
R,, INPUTS 50% 50% 
+310 mV 
teHL 
Q,, OUTPUTS ‘beds 
50% 
20% 
trHL 
TLH 
20% 
@ OUTPUTS a 50% 
H 80% 
tpHL tety 


tent 


WF12911S 


Figure 6. Propagation Delays, Setup Times, Hold Times, and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voo1 = Voce = + 2V £0.010V, Veg = -3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF OALF 0.01 uF and 25yF from GND to Veg. (0.01 and 0.1 uF 


capacitors should be NPO Ceramic or MLC type). 


+2.0V + 0.010V 


PULSE ies = = Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
= ] ab . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE a function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 
. Ly and Lo are equal length 50Q impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

Virimax 9 .C, = Fixture and stray capacitance <3pF. 
OR . Any unterminated stubs connected anywhere along 
Vitmin the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 
. All 5022 resistors should have tolerance of + 1% or 
better. 


| 25uF | O.1nF 


=3.2V + 0.010V 


TC05501S 


Figure 7. Test Circuit 


7] a— tTHE = 
+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


i) 


Sn | 
tw(H) a8 +1110 mV 


POSITIVE 
PULSE 
+310 mV 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (0V) 


10K ECL | 800mVp-p | 1MHz | 500ns | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10136 is a high-speed Hexadecimal 
Synchronous Counter that can count up, 
count down, preset, or stop count at 
frequencies exceeding 100MHz. The op- 
eration mode of the counter is pro- 
grammed by three control lines (So, Sj, 
and CP) as can be seen in the function 
select table. In the preset mode (loading 
step), a clock pulse is needed for the 
information present on the data inputs 
(Do,.D;, Do, and Dg) to be entered into 
the counter. Coy; goes LOW on the 
terminal .count, or when the counter is 
being preset. 


The counter changes state only on the 
positive-going edge of the clock, so at 
any other time any other input may 
change without any result (except for 


Cout): 


This binary counter can be used in many 
applications, such as in computing for 
high-speed control processors and pe- 
ripheral controllers. Unused inputs must 
be tied LOW to Vi, or Ver. 


January 30, 1986 


10136 
Universal Counter 


Universal Hexadecimal Counter 
Product Specification 


TYPICAL SUPPLY CURRENT 
(lee) 
120mMA 


TYPICAL PROPAGATION 
DELAY 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10136N 
Ceramic DIP 10136F 


PIN DESCRIPTION 


Data Inputs 
Cin Carry-in Input 


Select Inputs 


Carry-out Output 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08290S 


LS10351S 


Figure 1 Figure 2 
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st 
Us 


Aral r 


Figure 3. Logic Diagram 


Qz Cour 


LD04441S 


FUNCTION SELECT TABLE Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
OPERATING MODE L = LOW state (the less positive voltage) = 


Preset (program) X = Don't Care 


Increment (count up) 
Decrement (count down) 
Hold (stop count) 


SEQUENTIAL FUNCTION TABLE 


INPUTS OUTPUTS 
So S; Do D, Do D3 Cin cP Qo Q, Q2 Q3 Court 
L L i: L H H xX H L L H H L 
L H xX x x xX L H H L H H H 
L H X X Xx Xx L H L H H H H 
L H x X xX X fe H H H H H L 
L H Xx Xx xX X H L H H H H H 
L H Xx Xx Xx Xx H H H H H H H 
H H xX x X Xx xX H H H H H H 
L L H H L L x H H H L L L 
H L Xx xX X X L H L. H L L H 
H L: Xx x X x L H H L L L H 
H L X X xX Xx L H L L L L L 
H L xX Xx x x L H H H H H H 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 
Vee Supply voltage 


V 
VIN Input voltage (Vij should never be more negative than Ve¢) 0 to Vege 
Ts Storage temperature -55 to +150 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


: 


PARAMETER 

Voor, Voce Circuit ground | o j o [ o | 

— _ VEE Supply voltage (negative) - | | 52 [| 
TO Ctas-ao || ‘| a80 | 
Vin HIGH level input voltage | Ta=+25rc | |_| -810 | m 
_ Ptastesc [|_| -700[ m 

Pta=-aoro [vas] | 

| Ving HIGH level input threshold voltage Ty = +25°C f-1105{ | 

| - 1500 | 

Viet LOW level input threshold voltage pee 

Sed fen eee Te et OE Teer EERE a ES 

~1890 fe Bat 

Vit LOW level input voltage Se 

Ta Operating ambient temperature -30 +25 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 . 6-192 


Signetics ECL Products Product Specification 


Universal Counter 10136 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified'* 


PARAMETER typ | MAX | UNIT TEST CONDITIONS? 
Vou HIGH level Ta = +25°C | | -810 | mv Apply Vinmax to all inputs. 


Output voltage 
Ta = +85°C ~890 


Ta = -30°C -1080 
Ta = +25° ~980 
Ta = +85° -~910 
Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta = -30° ~1890 
Vo, LOW level Ta=+25°C | -1850 
output voltage 

Ta = +85°C ~}-1825 

Ta =-30° 


-700 mv 


< 


HIGH level 
output threshold 
voltage 


Apply Vit to each input, one at a time, with 
Vikmax applied to all other inputs. 


on n®) 


<|< 


-1655; mV 
-1630; mV 
-1595| mv 
-1675| mV 
-1650| mV 
-1615} mV 


LOW level 
output threshold 
voltage 


Apply Vint to So input with Vitimax applied to CP input 
and Vitmin applied to all other inputs. 


Apply Vitimax 10 So and CP inputs with Vitmin applied to 
all other inputs. 


ih 


a | 
> 
it 
+ 
iw) 
on 
° 
(@) 
ine) 
RO 


mj; @ 
mo; ao 
z= 


$1 Apply Vitmax to each input under test, one at a time, 
HIGH input Ineee © tf ees | ua with Vitmin applied to all other inputs. 
evel Ta = +85°C ——} 


NH input Ta = ~30°C Co | 390 | ua | 


Pta=se5o [|| ee | nk 
a ef Apply Viimax to CP input with Vitmin applied to all other 
Ta =-30°C Pf fw 
hi LOW level eee ie en Apply Vitmin to each input under test, one at a time, 
: input current rT a with Vitmax applied to all other inputs. 


Po 
| 
Tin voe |_| 
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Universal Counter 10136 


TEST CONDITIONS? 


HIGH level 
output voltage 
cormnpensation 


LOW level 
output voltage 
compensation 


Ta = +25°C 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


V, 

eid Vinmax ~~ Maximurn HIGH level input voltage (the most positive Vj). 
Vonax (— 810mV) Viet - HIGH level input threshold voltage. 
Vonmin (- 960mV) ie Ge Vitt ~ LOW level input threshold voltage. 

Vour (-- 980m) % 4 Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

4 y} VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

GUARANTEED condition, 

% OPERATING Vormin  ~ Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
44 AREA condition. 

Vozr (-~ 1630 mV) 4 TYP VoHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 650mV) “| $ Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (7 1850mV) - La Vin Voimax  ~- Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vit min | See conditions. 
(~ 1850mV} 810 mV) Voimin  ~ Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Ver | Vier conditions. 
(-- 1475mV) {— 105mvV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(— 1290 mV} 


OF05480S 


Figure 4. Transfer Characteristics 


poe ferme mest hime ttn tieeterreerirt rerrieieey nema rimeeyets anise resin naninrEnnidntt hina Bere therptten feta sneer er ne ahem rete nen reer yen NR RN Pr A 
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AC ELECTRICAI CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C |Ta=+85°C 
PARAMETER UNIT 
[Min | Max | in | Typ | Max | Min | Max | 


4 Propagation delay 
4 CP to Qn 5B: 


is Propagation delay 10.9! 25 | 7.0 | 10.5] 2.4 | 11.5 

PHL CP to Court 10.9] 25 | 7.0 | 105] 2.4 | 11.5 

tpLH Propagation delay 16 | 74 | 16] 50 | 69 1692} eS 

tpi Cin to Court rae ae ae eae = aa a 
| ts Setup time D, toCP time D, to | ts Setup time D, toCP 


rine Poe fae ff P 
a 
Ty Hod te Sao cP —-|-as| |-esf | _|-es[ | m | 


Setup time Cy to CP 4.5 3.7 4.5 
CP to Cin -1.0 -1.0 -1.0 
t Hold time CP to Cin -1.6 -1.6 -1.6 
"Gin to CP 4.0 3.1 4.0 
ttLH Transition time 09 |} 33 | 1.4 3.3 | 1.1 3.5 
tr, 20% to 80%, 80% to 20% 09 | 33] 1.1 3.3 | 1.1 | 3.5 a or a 


AC WAVEFORMS 


TEST CONDITIONS 


te. 


Figs. 5, 6, 7, 10, 11 


Figs. 8, 10, 11 


Figs. 9, 10, 11 


+1100mV 


WF12220S 


Figure 5. Propagation Delay and Transition Times for Clock Input to Outputs and Maximum Clock Frequency 


+1110mV 


CP INPUT 


Coy OUTPUT 


WF12231S 


Figure 6. Propagation Delay and Transition Time for Clock Input to Carry-Out Output 
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+110mV 


Cin INPUT 


Cour OUTPUT 


WF12240S 


NOTE: 
Setup times are the minimum times before the positive transition of the clock pulse (CP) that information must be present at the data input (D) or control input (S). 
Hold times are the minimum times after the positive transition of the clock pulse (CP) that information must remain unchanged at the data input (D) or control -input (S). 


Figure 7. Propogation Delay and Transtion Time for Carry-In Input to Carry-Out Output 


+1110mV 
D,, S, INPUTS 


+310mV 


+1NOmV 
CP INPUT 


+310mV 
WF12250S 


Figure 8. Setup and Hold Times for Data And Select Inputs to Clock Input 


Cin INPUT 


+310mV 


+1110mV 
CP INPUT 


+310mV 


+1110mV 
CP INPUT 


+310mV 


+1710mV 
Cin INPUT 


+310mV 
WF12260S 


NOTE: 

(a) is the minimum time to wait to clock the counter after it has been enabled. 

(b) is the minimum time that the counter may be clocked before it has been disabled. 

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter before it is enabled. 

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the counter after it is disabled. 
(b) and (c) may be negative numbers. 


Figure 9. Setup and Hold Times for Carry-In to Clock Input 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
mee a 00Ny 1. Voco1 = Veco = +2V +0.010V, Veg = -3.2V 
: +0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 25 uF O.AuF 0.0141F and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A ‘ CHANNEL B function required. 
‘ . All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 50Q impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | O.0tuF 


— 
ow) 
- = 


-3.2V +0.010V 
TC04990S 


Figure 10. Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 
tL 
WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 11. input Pulse Definition 
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DESCRIPTION 


The 10137 is a high-speed Synchronous 
Decade Counter that can count up, 
count down, preset, or stop count at 
frequencies exceeding 100MHz. 


The operation mode of the counter is 
programmed by three control lines (So, 
S; and Civ) as can be seen in the 
function select table. 


In the preset mode (loading step), a 
clock pulse is needed for the information 
present on the data inputs (Do, Dy, Do, 
and Ds) to be entered into the counter. 
Court goes LOW on the terminal count. 
Cout is partially decoded from Qo and 
Q, directly, so in the preset mode the 
condition of Coyr after the clock's posi- 
tive excursion will depend on the condi- 
tion of Qo and/or Q,. 


The counter changes state only on the 
positive going edge of the clock, so at 
any other time, any other input may 
change without any result (except 
Court). The sequence for counting out of 
proper states is as shown in the state 
diagrams. This binary counter can be 
used in many applications, such as in 
computing for high speed control pro- 
cessors and peripheral controllers. 


Unused inputs must be tied LOW to Vi. 
or Veg. 
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Product Specification 


TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


ORDERING CODE | 
Voec1 = Vec2 = GND; Vege = -5.2V 


Plastic DIP 10137N 
Ceramic DIP 10137F 


PIN DESCRIPTION 


Carry-in Input 


TYPICAL PROPAGATION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08300S 


L$10360S 


Figure 1 


Figure 2 
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ae 
aia si x of 


i 


Q3 Cour 
LON4450S 


Figure 3. Logic Diagram 


OPERATING MODE 


Preset 

Increment (count up) 
Decrement (count down) 
Hold (stop count) 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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SEQUENTIAL FUNCTION TABLE 


INPUTS | : OUTPUTS 
a eee 


ens 


xx «KOK KKK KKK 


ce | a | a | oe 
H H H H 
H L L L 
HO H L L 
H L L L 
H H Ls L 
H H L GS 
H H L L 
H H L L 
H H H L 
H L H L 
H H L L 
H L L L 


L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 


Court 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 


adie suai coma omleeesl Se Rem (Se ae Ve RS sd 
<x KKM KKK KKK KE 


X 
L 
L 
on © 
L 
H 
H 
X 
X 
L 
L 
L 


x «KK DK KKK KKK 


L 
L 
L 
L 
L 
L 
L 
H 
L 
H 
H 
H 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER . 100K ECL UNIT 


Vee Supply voitage 


VIN Input voltage (Vin should never be more negative than Veg) 0 to Veg 
lo Output source current 
Ts Storage temperature -55 to +150 °C 


+ ! 

D> @ 

th ro) 
3 


° 
Q 


LR Maximum junction temperature Ceramic package 
| Plastic package +150 


DC OPERATING CONDITIONS 
10K ECL 


<j< 
2 o 
©) 


PARAMETER [win | Nom | Max UNIT 
Veco1, Voce — Circuit ground | oo | o [| o | 
VEE Supply voltage (negative) ie ee 
Vin HIGH level input voltage | | oo Tastasrc | f= 8t0 mV 
[tassese | | Sd) 00 
[tana | rs | 
Vint HIGH level input threshold voltage | Tastes | -1108 | 


Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30°C 
Ta = +25°C 
Ta = +85°C 


-1500 
~1475 
~1440 


V 
V 
V 


LOW level input threshold voltage 


sakes 
<j;< 


- 1890 


< 


LOW level input voltage 
-—1825 


=: 
< 


! 
ow 
(o) 
+ 


2 


ol 
we 
fee] 
o 

° 
i?) 


Ta . Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V) the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


3 
< 


January 30, 1986 6-200 


Signetics ECL Products Product Specification 


Universal Counter 10137 


DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg = —5.2V +0.010V, Ta =-30°C to +85°C, output loading with 50Q 
to -2.0V +0.010V unless otherwise specified’ 


PARAMETER | MIN | | MAX | UNIT TEST CONDITIONS? 
ee SA _ _ For Q, outputs, apply Vitmin to CP, So, and Sy inputs. 
Ta he nOG0 After applying Vitimax to all other inputs, change the CP 
HIGH level H input_from Vitmin to ViHmax- 
Vou output voltage Ta = +25°C 960 ~-810 For Court, apply Vitmin to CP, Cin, So, and Sj inputs. After 
5 applying Vitmax to Dp inputs, change CP from Viimin to 
Ta = +85°C | -890 Vitmax then change So and Cy from Vitmin to Vinmax: 
~1080 For Qo output, apply Vint to Do input and Vitmin to CP, 
So, S1, and D;, De, and D3. Raise CP from Vitmin to 
HIGH level ViHmax and measure Qo. Repeat this process for Q;, Qo, 
Wace output _980 and Q3 by applying Vi47 to Dy, Do, and D3, respectively, 
one at a time. 
threshold cic = ; 
voltage For Cout, apply Vitmin to CP, Cin, So, and S; inputs. After 
-910 applying Viimax to Dp inputs, change CP from Vitmin to 
Vint then change So and Ciy from Vitmin tO Vinmax 
= ~1655 For Q, outputs, apply Vitmin to Dp, inputs and to CP, So, and 
LOW level S; inputs. Raise CP from Viimin to Vir and measure Q, 
V output 1630 outputs. - 
OLT threshold For Court, apply Vir to CP, Cin, So, and S; inputs. After 
voltage applying Vitmax to Dp inputs, change CP from Vitmin to Viimax 
-1595) mV | and measure Cour. 
_1675| mv For Q, outputs, apply Vitmin to D, inputs and to CP, So, 
. and S; inputs. Raise CP from Vitmin to Vinmax and measure 
LOW level 
VoL 


output voltage : 
After applying ViHmax to Dn inputs, change CP from Vitmin 


to Vitimax and measure Court. 


HIGH 


lie level Apply Vinmax to each input under test, one at a time, with 
input 425 Vitimax applied to all other inputs. 
current 


ie) 
o 
on 


aS 
[°2) 
A 


N | 
OO} © 
o;o 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, with 
Vitmax applied to all other inputs. 


. Q, outputs. 
-1650| mV For Cour, apply Vitmin to CP, Cin, So and S; inputs. 


8 4 
oO io] 
{ 
wh 
Oo 
—_h 
Oo 


o|o}o 
asi at; a 


Ta = +85°C 
Vez Ts, = ~30°C mA 
lee supply Ta = +25°C mA 
caubaab Ta = +85°C 165 | mA 


NOTES: 

1. The specified limits represent the ''worst case” value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Virmax 
VIHT 
ViLt 
Vitmin 
VoHmax 


VoHmax (7 810mV) 
Vormin (~ 960mV) 
Vout (- 980 mv) 


SL bd dddhdd/, Ah hdd dj 


p 


SS) 
aN 
ee 


GUARANTEED 


Winn 
OPERATING dil 


SIN 
aS 


NY. 
aan, 


Vout 
‘ VoLt 


yurttlths fy Votmax 
CLL es 
ILmin 


(— 1850 mV) 


Voimax (~ 1650mV) 
Votmin (~ 1850mV) 


A 
7 
a: 
Ya ty 


Votmin 


Ves 


ur | Viner 
(-1475mV) | (-1105mvy) 


BB 
(-— 1290 mV) 
DF05480S 


Product Specification 


10137 


- Maximum HIGH level input voltage (the most positive Vj). 

- HIGH level input threshold voltage. 

—LOW level input threshold voltage. 

~- Minimum LOW level input voltage (the most negative Vj,). 

— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

— Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

- HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

— LOW level output threshold voltage with the inputs set to their respective threshold levels. 

— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

~ Minimum LOW level output voltage (the most negative Vo _) under the specified input and loading 
conditions. 

— Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; 


Ta 
PARAMETER 


fuax Maximum clock frequency 12 
tpty Propagation delay 
tpy_ CP to Q, 

tp_Hy Propagation delay © 

tpH. CP to Court | 

tpLH Propagation delay 

teu. Cin to Cout | 


ts Setup time 


Hold time 


—_ 
oO 


oo NN 
oO w RR]: 
[é%) 
“ 


©o wo 


th 
ts 
th Hold time 


os 
on 


Setup time 


Sp, to CP 
CP to S, 
Cin to CP 
CP to Cin 
CP to Cin 
Cin to CP 


t; Setup time 


* a ls a oO 
a on a] @ @® © @ 


I 
_ 
oO 


th Hold time 


I 
— 
(o) 


t; Setup time 
th Hold time 


o°o;|f 
oolo 


trLy Transition time 
tro, 20% to 80%, 80% to 20% 
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oO 
~ > 
© o 

— 

nm 

a 


= Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


-30°C| Ta=+25°C |Ta=+85°C 


TEST CONDITIONS 


Figs. 5, 8, 9 


Figs. 6, 8, 9 


Figs. 7, 8, 9 


Figs. 5, 8, 9 


[¢e) 
wo oo ea Ss Ere 
oo AN] TH wm 
= Cc 
=o = 
N + 
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Universal Counter 40137 


AC WAVEFORMS 


+1100mV 
Cin/CP INPUTS 


Cout/Qn OUTPUTS 


WF 12670S 


Figure 5. Propagation Delay and Transition Times for CP to Q, and Cin to Cour 


+1110mV 
Sn, Dn INPUTS 


+310mV 
+1110mV 


CP INPUT 


+710mV 
WF11690S 


Figure 6. Setup and Hold Times for Data and Select to Clock 


Cin INPUT 


CP INPUT 


Cin INPUT 


CP INPUT 


WF11700S 


NOTES: 

(a) is the minimum time to wait to clock the counter after it is enabled. 

(b) is the minimum time that the counter may be clocked before it is disabled. 

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter before it is enabled. 

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the counter after it is disabled. 
(b) and (c) may be negative numbers. 


Figure 7. Setup and Hold Times for Cy to CP 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE as wt 0.01uF from GND to Vege (0.01 and 0.1uF 
GENERATOR : capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE : SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp equal length 502 impedance lines. L3, 
the distance from the DUT pin and the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C_ = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


25 uF 0.01 uF 


—3.2V £0.010V 
TC05260S 


Figure 8. AC Test Circuit for 10137 


+1110 mV 
NEGATIVE 

PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 
_.I try THLE = 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 =GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 2.0 +0.2ns | 20 +0.2ns 


Figure 9. Input Pulse Definition 
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4-Bit Universal Shift Register 
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ECL Products 


DESCRIPTION ae TYPICAL PROPAGATION TYPICAL diver 4, MYPGRE PROPAGATION’ “| “VBICAI-GUERLY.GURRENT: CURRENT 


The 10141 is a four-bit serial-/paraliel- DELAY (- lee) 
used to determine the four possible 


COMMERCIAL RANGE 


functions of the register, these being no ORDERING CODE 
shift, shift left, and parallel entrance of 
data with no external gating of the clock. 
The other inputs Dry and D, are intended PACKAGES Vec1 = Vec2 = OND: me —5.2V 
for shifting in from the left and the right, Ta = 90 C to eee 
driving 50Q2 lines. When the register is 
operating for serial output only, the un- PIN DESCRIPTION 
used outputs may be left open. All un- 
VEE. 
| oR Serial Shift Right Register 
Serial Shift Left Register 


PIN CONFIGURATION LOGIC SYMBOL 


15 2 


Vec1 = 16 
Vec2= 1 
Vee = 8 


CD08310S 


LS10370S 


Figure 1 Figure 2 
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Shift Register 10141 


LD04460S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


SELECT OPERATION 
INPUTS MODE cules 


a ee 
L 
H 
L 
H 


Parallel Do D, Do 

Shift right* Qin Qon Qs3n 
Shift left* DL Qon Qin 
Stop shift Qon Qin Qon 


Positive Logic: 

H=HIGH state (the more positive voltage) = 1 

L = LOW state (the less positive voltage) = 0 

* Outputs as they exist after pulse at ''CP"' input with conditions as shown. 
Pulse is positive transition of clock (CP) input. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10KECL UNIT 


VEE Supply voltage 


VIN Input voltage (Vix, should never be more negative than Veg) 
lo Output source current 


Ts Storage temperature -55 to +150 
+ 
Ty Maximum junction temperature voramie package 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified'? 


' PARAMETER | MIN | TYP max | UNIT TEST CONDITIONS? 
Ta =-30°C | - 1060 


HIGH level 
output voltage 


thresh 

threshold Ta = +25°C 
voltage Ta = +85°C 
Ta = -30°C 
Ta = +25°C 


Apply Viimax to CP input and D, inputs, one 


at a time, with Vitmin applied to all other 
inputs. 


VOH 


Apply Vint to CP input. Apply Virmax to Dn 
inputs, one at a time, with Vitmin applied to 
all other inputs. 


< 


3 
<|< 


je) 
co 
Oo 


LOW level 
output 


1685) nv 
1690) nv 
=1595) nv 
=1675| nv 


esi | mv 


Apply Vint to CP input with Vi_min applied to 


threshold all other inputs. 


voltage Ta = +85°C 
Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30°C 
Ta = + 25°C 
Ta = +85°C 
Ta = -30°C 
Ta = +25°C 
Ta = + 85°C 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30°C | 0.5 
Ta = +25°C} 0.5 
Ta =+85°C!} 0.3 
Ta =-30°C 


- 1890 
—1850 
-1825 


LOW level 
output voltage 


Apply Viumax to CP input with Vitmin applied 
to all other inputs. 


re) 
on 
a 
= 
> 


nm 
ro) 
ro) 
= 
> 


Apply Virtimax to each input under test, one 
at a time, with Vitmin applied to all other 


HIGH inputs. 


level 
input 
current 


aN 
ie 
ao 
= 
> 


Apply Vitmax to CP input with Vitmin applied 
to all other inputs. 


g 
re)) 
an 
= 
> 


ise) 
DD 
oy) 
= 

> 


> 


Apply Vitmin to each input under test one 
at a time with Vitmax applied to all other 
inputs. 


LOW level 
input current 


VEE 
supply Ta = +25°C 


current Ty, = +85°C 


ie) 
iS 
oO 
> 


NOTES: 

1. The specified limits represent the ‘worst case"' value for the parameter. Since these "worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Viumax  —Maximum HIGH level input voltage (the most positive Vj). 

Viet — HIGH level input threshold voltage. 

Vorimax (~ 810 mV) GTI YY TITTY, ViLt - LOW level input threshold voltage. 
‘OHmin (— 960mV) EE Gs. peg Vitmin —Minimum LOW level input voltage (the most negative Vj). 


Vonr (- 980 mV) 44) j Voumax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


<<NN 
Wikan. 


Sa 
SINW 


SSS 


condition. 
GUARANTEED Voumin — Minimum HIGH tevel output voltage (the most negative Voy) under the specified input and loading 
OPERATING condition. 
Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vout (- 1630mV) Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650 mV) gona “to. | Votmax — Maximum LOW level output voltage (the most positive Vo,_) under the specified input and loading 


Votmin (— 1850mV) LLL conditions. 
Vi th Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(- 1880 mV) conditions. 
Vir | Vine Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
(-1475mV) (-1105mV) and output threshold level. 
Ves 
(- 1290mV) 


a 


; 


OFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voci = Voco = +2.0V +0.010V, Veg =-3.2V +0.010V 


meet ae [te = | 
Maximum clock : 450 
frequency 
1.8 2.9 
hr a Figs. 5, 7, 9 
Hold time CP to Dn ec Figs. 6, 7, 9 
igs. 6, 7, 
Setup time S, to CP seer phere Les 
th Hold time CP to S, a 
3.6 
3.6 


1.5 
_ ttte Transition time 1.0 3.4 1.1 2.0 3.3 
trHe 20% to 80%, 80% to 20% 1.0 3.4 1.1 2.0 3.3 


UNIT | TEST CONDITIONS 


Figs. 5, 8, 9 


Propagation delay 
Dn to Qn 


So! S 
< 
ne] 


Setup time D, to CP 


4 


— 
oi 163) 


Figs. 5, 7, 9 
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AC WAVEFORMS 


On INPUTS 


Qn OUTPUTS 


WF12680S 


Figure 5. Propagation Delay and Transition Times for D, to Q, and Maximum Clock Frequency 


+1110mV 
Sp, On INPUTS 50% 50% 
+310mV 
+1110mV 
CP INPUTS 
+310mV 
WF11720S 


Figure 6. Setup and Hold Times for Data and Select to Clock 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
has 1. Voc1 = Veco = + 2V £0.010V, Veg = -3.2V 
+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF from GND to Veg (0.01 and 0.1uF capaci- 
GENERATOR al 25 uF 0.1uF | 


tors should be NPO Ceramic or MLC type). Decou- 
pling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than Y inch (6mm). 

3. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL B function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lz equal length 5082 impedance lines. Lg, 
the distance from the DUT pin and the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Yq inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1 inch 
(6mm) long for proper test. 

. Cy = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 4 inch (6mm) in lengtin (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 

better. 


SCOPE 
CHANNEL A 


N © of 


oa 


8 
| 25uF | 0.01yF 


— 3.2V +0.010V 


TCOS2708 


Figure 7. AC Test Circuit for 10141 
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+2.0V + 0.010V NOTES: 
1. Voc1 = Vec2 = + 2V £0.010V, Vee = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF from GND to Veg (0.01 and 0.1uF capaci- 
tors should be NPO Ceramic or MLC type). Decou- 
PULSE pling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than % inch (6mm). 
All unused inputs should be connected to either 


SCOPE Pe SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 
: . All unused outputs are loaded: with 502. to GND. 

. Ly and Lg equal length 502 impedance lines, Lg, 
the distance from the DUT pin and the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥ inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 


better. 
25uF | 0.01uF 


~3.2V + 0.010V 
TC042608 


Figure 8. Clock Frequency Test Circuit for 10141 


+1110mV 


NEGATIVE PULSE 
+310 mV 


+1110mV 
POSITIVE PULSE 
+310mV 


WF11710S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10158 is a high-speed, low power, 
Quad 2-to-1 Multiplexer. With respect to 
a single control signal(s), it transmits to a 
common output pin the data present on 
either of two input pins. 


As contrasted with the 10159, the 10158 
has no enable input and non-inverting 
outputs. All unused inputs can be left 
open due to integrated pull-down resis- 
tors which avoid the need for a supply 
voltage. 
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10158 
Multiplexer 


Quad 2-to-1 Multiplexer, Non-Inverting 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Vec1 = Voeco= GND; Vere = ~5.2V 


Plastic DIP 10158N 
Ceramic DIP 10158F 


PIN DESCRIPTION 
sie 


COMMERCIAL RANGE 


Select Input 
Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


eddnde 
st 


CD08320S 


iD. 


: 


L004470S 


Figure 2 


‘Figure 1 
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Multiplexer : 10158 


FUNCTION TABLE 


INPUTS OUTPUT 


LD04481S 


Figure 3. Logic Function (One Multiplexer) 


Positive Logic: 5 

H = HIGH state (the more positive voltage) = 1 
L =LOW state (the less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL | 


VEE Supply voltage 


VIN Input voltage (Vin should never be more negative than Veg) 0 to Veg 


lo Output current 


J 


Ceramic package +165 
T Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


VEE Supply voltage (negative) 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’ ? 


PARAMETER | min | TYP | MAX | UNIT TEST CONDITIONS? 


HIGH level a sacle Ca Ee eee ON | For even inputs, apply Vitmin to S input with Vinmax 
output voltage Ta = +25°C }-960] -810 | mV applied to all other inputs. 

p g T, = +85°C For odd inputs, apply Vimax to all inputs. 

Ta = -30°C -— 1080 


Ta =-30° 


[= 2 
Ty, = +25°C Ps 
[a 


Apply Vint to Do input with Vitmin applied to S input. 
Repeat for each even input. 

Apply Vint to Dy input with Vitmax applied to S in- 
put.Repeat for each odd input. 


HIGH level 
output threshold 
voltage 


Apply Vitt to Do input with Vitmin applied to S input. 
Repeat for each even input. 

Apply Vit to Dy input with Vinmax applied to S in- 
put.Repeat for each odd input. 


LOW level 
output threshold 
voltage T, = +85° 


Ta = -30° -— 1890 


Ta=+25°C | -1850 
Ta=+85°C | -1825 


Ta = —30° 
Ss 0 
input Ta = +25 

Ta = + 85°C . 


fas 
nes 
ba 
ae 
7 


mV 
mV 
mV 


O 


ee) 
a8 
I) 
ro) 
= 
> 


= 
ro) 
—_— 
ron) 
Pla 


For even inputs, apply Vitmin to all inputs. 
For odd inputs, apply Vinmax to S input and Vit min to 
all other inputs. 


LOW level 
output voltage 


Apply Vinmax to S input with Viimin applied to all other 
inputs. 


dies 225 | wA 
eve 
NH input A400 yA For even inputs, apply Virmax to input under test, one 


at a time, with Vitmin applied to all other inputs. 

For odd inputs, apply Vitmax to S input and to input 
under test, one at a time, with Viimin applied to all 
other inputs. 


current 
Other | ty = +25 
inputs 


A g 

oi [e)) 

oO So 

3313/3 /E IE r <7 3;3/3 
3/3/3[sfs|s|s/ s/s [s|s|s]2]ala/a/2i2|aj2]2)a/2 


Ta = +85° 


O 


Ta =-30° 
Ta = +25° 
Ty = +85°C 
Ta =-30° 
Ta = +25°C 
Ta = +85° 


QO 
ad 
on 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Q 
= 
uo 


Vee supply 
current 


oi 
a 


| ARGREAISGRRRERSRISRE 


HIGH level 

output voltage V/V 
compensation 

LOW level 

output voltage Ta = +25°C 0.250 V/V 
compensation 

Reference bias . 
voltage 0.148 V/V 


compensation 


NOTES: 


1. 


2. 
3. 


The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Multiplexer | | 10158 


NOTES: — 
y (-siomy) Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810m ViHT ~ HIGH level input threshold voltage. 
Vonmin (~ 960mV) Cerwin Uf weced ViLT - LOW level input threshold voltage. 

Vonrt (— 980mvV) Vitmin  — Minimum LOW level input voltage (the most negative V;,). 

Voumax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vor (- 1630mV) VoHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) ee ee tes VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) LLL WILL) VoLmax — poate LOW level output voltage (the most positive Vo,_) under the specified input and loading 

Vv itions. 
(- 1880™mV) | - Votmin ~- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir | Vint conditions. 
(- 1475mV) ~ Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


— 
SSSA 


NNN 


G 
4 
a 


WSS 


» 


DF05480S 


Figure 4. Transfer Characteristics 


PARAMETER 
| || oe 
tp_y Propagation delay 
isnt | Desto- Or 1.3 | 3.1 1.2 | 2.5 
tp_y Propagation delay . 
(ou, 26 25 | 48 | 2.4 | 3.2 
trLH Transition time | 16/34/15 | 25 | 33 
trHL 20% to 80%, 80% to 20% 16} 34/15] 25 | 33 


AC WAVEFORMS 


AC ELECTRICAL CHARACTERISTICS Voc = +2.0V +0.010V, VEE =~3.2V +0.010V 
Ta = +25°C. 
TEST CONDITIONS 


Ta = +85°C 8 

UNIT 
a[e[e[ meer 
SEE cca 
Ele[ er 


WF11740S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 
° dis 1. Voc1 = Voce = + 2V +0.010V, Veg = -3.2V 


+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE at 04 F | 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than ¥% inch (6mm). 
. All unused inputs should be connected to either 
SCOPE 5 SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNELA \/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1% inch (6mm) in Jength (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


8 
| 25uF | 0.01uF 


-3.2V +0.010V 
TC05280S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTHL tae 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | s800mVp-p | 1MHz | 500ns | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10159 is a high-speed, low power, 
Quad 2-to-1 Multiplexer. 


With respect to a single control signal, 
(S), it transmits to a common output pin 
the data present on either of two input 
pins. 


As contrasted with the 10158, the 10159 
has a common output enable input (OE) 
and inverting outputs. 


All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10159 
Multiplexer 


Quad 2-to-1 Multiplexer, Inverting 
Product Specification 


es TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10159N 
Ceramic DIP 10159F 


PIN DESCRIPTION 


Data Inputs 


Select Input 
Output Enable Input 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08330S 


LS10860S 


Figure 1 Figure 2 
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Multiplexer 10159 


FUNCTION TABLE 


s INPUTS OUTPUT 


z po | om] s | oe) am 
Q, Dy 

D, 

OE 


L004491S 


Figure 3. Logic Diagram (One Multiplexer) 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 

O means even numbers 

1 means odd numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating case temperature 
range.) 


PARAMETER 10K ECL UNIT 


| 
S 


O Output source current -50 mA 
T Storage temperature -55 to +150 °C 


DC OPERATING CONDITIONS 


PARAMETER Max | UNIT 


Ty Maximum junction temperature 


Supply voltage (negative) 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


+ 
we) 
Oo 


Ta Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Multiplexer 10159 


DC ELECTRICAL CHARACTERISTICS Vcc =GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -Z.0V +0.010V unless otherwise specified’? 


TYP Max | UNIT TEST CONDITIONS? 


For even inputs, apply Vi_min to all inputs. 


PARAMETER 


Ta=-30°C | -1060 


A 
— 
oO 
33] 
oO 

3 

< 


HIGH level 


output voltage Ta = +25°C mV eG ae apply Vitmax to S input and Viimin to all 
Ta=+85°C | -890 m BUNS: 


Ta = -30°C 
Ta = -25°C 
Ta = -85°C 
Ta = -30°C 
Ta =-25 
Ta = -85° 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta = ~30 
Ta = +25° 
Ta = +85° 


Ta = ~30° 
One Ta = +25° 
inputs 

Ta = + 85° 


Ta =-30° 
Ta = +25° 
Ta = +85° 0. 
Ta = -30° 
Ta = +25° 
Ta = +85° 


-— 1080 
-980 
-910 


For even inputs, apply Vi_7 to S input with Vitmin 
applied to all other inputs. 
For odd inputs, apply Vint to S input with Vitmin 
applied to all other inputs. 


HIGH level 
output threshold 
voltage 


i985 mv 
1680 mv 
=1605 [mv 
=1675| mv 


mV 


LOW level 
output threshold 
voltage 


Apply Vint to OE input with Viimin applied to all other 


- 1890 
- 1850 
- 1825 


Apply Vitmax to OE input with Vitmin applied to all other 


LOW level 


VoL output voltage 


w 
aD 
oO 
> 


Ss 
input 


Apply Vitmax to S input with Vitmin applied to all 
other inputs. 


I 
]3|3 
Nh Oo 
on —_ 
oO 
Elt 31:3/;3 
>| > > <1<cj<{[< 


HIGH 
level 
input 
current 


Nh 
nN 
oa 
=z 

> 


NH 


B= 
° 
ro) 
a 
> 


Apply Vinmax to OE or Dy, input under test, one at 
a time, with Vitmin applied to all other inputs. 


EES 
>| P| > 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitimax applied to all other inputs. 


2 
on 
eit 
> | > 


3 


o 


Vee supply 
current 


3 


|e 
NO 
a] a 
3 
> 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Ty = +25°C V/V 


AVpp Reference bias 


voltage 
AVeE compensation 


< 
~ 
< 


ee A RARAARAR 


ad 
co) 
ooh 
ron) 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applving 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Multiplexer 10159 


NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj}). 


VoHmax (~ 810mV) VIHT ~ HIGH level input threshold voltage. 


LL kd dh hdd, 
Votimin (— 960mV) Occcsnrng GE Siete ViLT ~— LOW level input threshold voltage. 
Von (— 980mv) 4% Vitmin - Minimum LOW level input voltage (the most negative V},). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 


condition. 


VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specitied input and ioading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir Vit conditions. 
(-1475mV) (— 1105mvV) Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vep and output threshold level. 
(-1290mvV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc= +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER 


tpLH Propagation delay 
tPHL Dy to Qh 


teLH Propagation delay 
tPHL S to Q, 


TEST CONDITIONS 


teLH Propagation delay 
tpHL. OE to Qn 


Transition time 
20% to 80%, 80% to 20% 


tTLH 
tTHL 


AC WAVEFORMS 


+1110 mV 


D,, SINPUTS 


+310mV 


+1110 mV 
OE INPUTS 


+310mV 


Q, OUTPUTS 


WF 12700S 


Figure 5. Propagation Delay and Transition Times 
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Multiplexer | 10159 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg = -3.2V 
+0.010V. 
f 2. Decoupling 0.14uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg (0.01 and 
GENERATOR , 0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than ¥% inch (6mm). 

. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL B function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Ly are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥% inch (6mm). 

. Rt = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1%. 


+2.0V +0.010V 


SCOPE 
| CHANNEL A 


25 uF 0.01 uF 


—3.2V +0.010V 


TCO5300S 


Figure 6. AC Test Circuit 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


ile 


tol) ee ee 
yA) +1110 mV 
POSITIVE 
PULSE 
| +310 mV 
tTLH tTHL <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10160 is a 12-bit Parity Checker or 
Generator. The output goes HIGH when 
an odd number on inputs are HIGH. If 
parity detection or generation is required 
for less than 12 bits, all unused inputs 
can be left open due to integrated pull- 
down resistors which avoid the need for 
a supply voltage. 
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10160 


Parity Checker/Generator 


12-Bit Parity Checker/Generator 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEE) 


TYPE 
10160 


ORDERING CODE 
COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10160N 
Ceramic DIP 10160F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


34 5 6 7 9 0 11 12 13 14 15 


LS10381S 
CD08341S 


Figure 1 Figure 2 
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Parity Checker/Generator 
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Figure 3. Logic Diagram 


L005032S 
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Product Specification 


10160 


FUNCTION TABLE 


Positive Logic: 


SUM OF INPUTS AT HIGH STATE | 


Odd H 
Even L 


H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 


Signetics ECL Products Product Specification 


Parity Checker/Generator 10160 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


Vag Sippvvotage—CSC~“*“~*~*‘“‘*‘~S*S*S*S~SCS~wSCSC“CS*~‘“~ SSSCSCSC‘d 
To Opt soucs owent—SSSC~C~—mSSCSCSC id 
Ts Storage tomperature 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voci: Voce Circuit ground 
Supply voltage (negative) 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Parity Checker/Generator 10160 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Ver = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’ 


PARAMETER MAX | UNIT TEST CONDITIONS? 


mV 
| Ta=+25°C | -960 | mV 
Ty, = +85°C mV 

|= 1080, 

-910 

ee 


Apply Vitimax to each input, one at a time, with Vitmin 
applied to all other inputs. 


Voy HIGH level 
output voltage 


HIGH level 
Vout output threshold 
voltage 


Apply Vint to each input, one at a time with 
Vitmin applied to ail other inputs. 


LOW level 
Vo.tt output threshold 
voltage 


Apply Vit to each input, one at a time with 
Vi-min applied to all other inputs. 


VoL LOW level Apply Vimax to all inputs or apply Vi_min to ail 
: output voltage inputs. 
' CR ct tear ars saree ere eR cre SIV OTA NEEN SI RR eT 
| HIGH | 
Ly level Apply Vitmax to each input under test, one at a time, 
i YH . : : : 
| : ne Ta = +30°C with Vitmin applied to all other inputs. 
ener Ta 25°C 
inputs es 
| Ta = +85°C 
| Ta = -30°C | 
lie LOW level Tae 25°C Apply Vitmin to each input under test, one at a time, 
input current oe oi with Vitmax applied to all other inputs. 
Ta = + 85°C 
Ta = -30°C 
ee Veg supply Ty = +25°C Apply Vitmax to input pins 4, 5, 9, 10, 13, 14 and 
current ae Vitmin to all other pins. 
Ta = + 85°C 
HIGH level 
output voltage 
compensation 
LOW level 
output voltage Ta = +25°C 


compensation 


AV Reference bias 


—— voltage 
AVeEE compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Parity Checker/Generator 10160 


Vour NOTES: 
Vinmax — Maximum HIGH level input voltage (the most positive Vj1). 
Vormax (~ 810mV) _f. erestt yy pstTsts, Vint — HIGH level input threshold voltage. 
Vonmin (- 860m) west YT, wee, Vict — LOW level input threshold voltage. 
Vont (~ 980mV) 4G Vitmin  —Minimum LOW level input voltage (the most negative Vj\,). 
y) ¢ y) VoHmax — Maximum HIGH level output voitage (the most positive Voy) under the specified input and loading 
Z VA__- GUARANTEED condition. 
y) 4 OPERATING Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
g y) y AREA condition. 

Voir (— 1630mV) AX Typ Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (7 1650 mV) y oul LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vormin (= 1850mV) a“ Vin Vo-max ee level output voltage (the most positive Vo.) under the specified input and loading 

(~1880mV) (~glomV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier IMT conditions. 
(-1475mV) (- 1105mvV) Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
BB and output threshold level. 
(- 1290 mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta=+25°C | Ta=+85°C 


PARAMETER UNIT TEST CONDITIONS 
min [ wax | atin [Typ | Max | min | Max | 
tp_H Propagation delay 1.8 | 8.1 2.0 {| 50} 7.5 | 2.0 | 8.0 ns Figs. 5.6.7 
tsar Ags Asy 10°@- 18} 81/20] 50]75 120] 801 ns oe ue 
ttt Transition time Le} Sb yp ef 20 3.8 10) aS | ms Fias. 5. 6.7 
try, 20% to 80%, 80% to 20% 1.14/35 }/ 114 | 20 | 33 ] 10) 3.5 | ns ea 
AC WAVEFORMS 
+1110 mV 
D,, INPUTS 
+310mV 
Q OUTPUT 


(WHEN SUM OF INPUTS 
AT HIGH STATE iS 
ODD NUMBER) 


Q OUTPUT 

(WHEN SUM OF INPUTS 
AT HIGH STATE IS 

EVEN NUMBER) 


WF12710S 


Figure 5. Propagation Delay and Transition Times 
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Parity Checker/Generator 10160 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V 20.010V 1. Voci = Voce = +2V £0.010V, Veg =-3.2V 
+0.010V. 
Ps 2. Decoupling 0.14F and 25uF from GND to Vcc, 
PULSE a 25 uF O-4uF 0.01 uF and 25yF from GND to Vee (0.01 and 0.14F 
GENERATOR J ate 4. capacitors should be NPO Ceramic or MLC type). 
c - Decoupling capacitors should be placed as close 
ie as physically possible to the DUT and lead length 
1 ‘ should be kept to less than % inch (6mm). 
V V, —— 2 3. All unused inputs should b ted to eith 
cc1 CC2 =e te heal . puts should be connected to either 
SCOPE D al2 rr SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A ? \Y/ CHANNEL B function required. 
D, CL eR, 4, Ail unused outputs are loaded with 502 to GND. 
L 5. Ly and Lo are equal length 502 impedance lines. 
D, a tt L3, the distance from the DUT pin to the junction of 
-_ en - the cable from the Pulse Generator and the cable 
D, to the Scope, should not exceed % inch (6mm). 
7 6. Ry = 5022 terminator internal to Scope. 
D, 7. The unmatched wire stub between coaxial cable 
9 and pins under test must be less than Y4 inch 
V Ds (6mm) long for proper test. 
IHmax 10 8. C, = Fixture and stray capacitance < 3pF. 
Vv OR Dg 9. Any unterminated stubs connected anywhere along 
ILmin 1 the transmission line between the Pulse Generator 
0, and the DUT or between the DUT and the Scope 
2], should not exceed % inch (6mm) in length (refer to 
8 section on AC setup procedure). 
13 D 10. All 502 resistors should have tolerance of + 1% or 
‘ij 9 better. 
Dio 
1§ 
Dy; 
Vee 
8 
| 25 uF 0.01 uF 
—3.2V +0.010V 
TC05310S 
Figure 6. AC Test Circuit 
+1110 mV 
NEGATIVE 
PULSE 
+310 mV 
+1110 mV 
POSITIVE 


PULSE 
+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voee1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Pulse Width trHe 
20 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 


ene trey ee ya ern nen et ere ie RRNA rte ete 
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1-of-8 Decoder With 2 Enabie Inputs (Active LOW Outputs) 
Product Specification 


ECL Products 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10161 accepts three binary weight- DELAY (-lee) 

ed inputs (Ap, Aj, Az) and, when en- 
abled, provides eight mutually-exclusive 
active LOW outputs (Qo - Q7) . The de- ORDERING CODE 
vice features two active LOW enable 
inputs. All unused inputs can be left 
open due to integrated pull-down resis- 
tors which avoid the need for a supply 
voltage. 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10161N 
Ceramic DIP 10161F 


PIN DESCRIPTION 


Enable Inputs (Active LOW) 


PIN CONFIGURATION LOGIC SYMBOL 


Qo Qi Q2 Q3 Qq Qs Qe Q7 


3.13 #12 «#«+11°=«+10 


Voec1 = 16 
Voc2=1 
CD08351S Vee = 8 


L$10391S 


Figure 1 Figure 2 
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LD04501S 


Ao to Az: Binary Inputs; Ep , Ey: Enable Inputs; Qo to Q7: Coded Outputs 
Figure 3. Logic Function 


FUNCTION TABLE 


ENABLE BINARY DECIMAL 
INPUTS INPUTS OUTPUTS 
Q, Qo Q3 Q, Qs Qs Q7 


| te | ee 


en ee ee Oe ee ee 
ancl ee ancl a ad) om comes OH 
Treiririrx*Kx«_ x 
TorerereitiirrezK*K-xK 
ITtTriermererrK KK 
ab. c-cd. St se ee 
To Ee Lr 
2 ae et EEE 
Ses es ee She aoe Be Oe ee Es ae 
TrrtrTreTz~rTrwirTsTiTwe 
Lae Es Eo co 
ee ca Ele! Gate a ZW Oe ea 
Lt eee eo 2 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 


VIN Input voltage (Vij, should never be more negative than Veg) 0 to Vee 
“ Output source current -50 cs 


Storage temperature -55 to +150 


Ceramic ara ee +165 
Maximum junction temperature 
Plastic | Plastic package _| + 150 


DC OPERATING CONDITIONS 


10K ECL 


3 


PARAMETER 


Vec1,; Veco Circuit ground 


Supply voltage (negative) 


HIGH level input voltage Ta = +25° 
Ta = + 85° 
Ta =-30° 


min | 
ie 
fs 
Ta=-30°0 | | 
Le 
ae 
= 1208 | 


O 


-1205 


3 


HIGH level input threshold voltage Ta =+25°C | -1105 


@) 


Ta = +85° 
Ta = -30° 


= 
a 
a 
LOW level input voltage Ta = + 25°C 


Ta=+85°C |-1825 


Operating ambient temperature | -30 | +2 


3 


LOW level input threshold voltage 


S| 3 


4/4 

=> |> 

| 

lala 

21a] 

513/d/6 315/90 


=: 


° 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


PARAMETER jy | ve | wax | unr TEST CONDITIONS? 


ta=-s0%e_[-v0e0| [220 [ av 
HoH et [tazveeo [-oe0 [ [210 [ mv 
Pty=rese_[-ee0 | [700 [ov 
asso [-voe0] [Lv 


Apply Vitimax to Eo input with Vitmin applied to all other 
inputs. 


HIGH level a 
Vour output threshold Ty = +25°C f-980] | | mv is Vint to Eo input with Vitmin applied to all other 
voltage ; 


Ty=vose [-oo[ | [mv 


LOW level Ta = -30°C Ff F-16585} mv Using Vitmax and Vitmin, apply a functional pattern as 
Vor output threshold Ty = +25°C a 1630 indicated in the Function Table, Substituting VIHT for 
Vinmax and Vi_t for Vitmin On one input at a time and 
A mV measure Vo,7 on the respective output. 
I aia casa eke Co mdi Using V and Vitmin. apply a functional pattern as 
- LOW level 9g ViHmax ILmins @aPply p 
Vol output voltage |_TAT 25°C _|-1850 | |-1650 indicated in the Function Table and measure Vo, on the 
eo - respective output. 
Ta=+95°C |-1825| | - 1615 
Ta = -30°C Ff | 50 | A | . 
ly HIGH tevel Th = +25°C ae es eS Apply Vinmax to each input under test, one at a time, 
input current with Vitmin applied to all other inputs. 
Tax tase | | | 220 | uA 
fic LOW level Ty = +25°C Co re er Apply Vitmin to each input under test, one at a time, 
input current 2 with Vitimax applied to all other inputs. 
“tee Vee supply Ta=+25C | | 61 | 76 | mA | APDYY Vitimax to pins 2, 7, 9, 14, 15 and Vitmin 
current to all other inputs. 
AVou HIGH level 
——. output voltage 
AVEE compensation 
AVoL LOW level 
—— output voltage Ta = +25°C 
AVEE compensation 
AVep Reference bias 
voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these "worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. : 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

Vinmax  — Maximum HIGH level input voltage (the most positive Vjy). 
Vonmax (— 810mV) PTSLTISELIY YI SILILY, VinT - HIGH level input threshold voltage. 
Vorimin (~ 960mV) _\aeza Neat, Y gece, VILT - LOW level input threshold voltage. 

Vonr (— 980 mV) WA j Vitmin - Minimum LOW levei input voltage (the most negative Vj,). 

y) 414 VoHmax — Maximum HIGH level output voltage (the most positive Vo}4) under the specified input and loading 
y) V4 GUARANTEED eandition: 
G4 heen Voumin —- Minimum HIGH level output voltage (the most negative Voy,) under the specified input and loading 

: 94% condition. 

Voir (— 1630 mV) - B28 . TYP Vout ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) PA; eh VoLT ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voi min (— 1850 mV) LLL Yb Vin Votmax  —- Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vin conditions. 
(—1880mV) (—810mV) Votmin — Minimum LOW level output vcitage (the most negative Va.) under the specified input and loading 
Vier Vint conditions. 
(— 1475mV) (— 105mV) Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(— 1290 mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER " TEST CONDITIONS 
tpLH Propagation delay ‘ 
or = A, to Qn Figs. 5, 6, 7 
ttLH Transition time ; 
try 20% to 80%, 80% to 20% PIGS. HB. 
AC WAVEFORMS 
————— +110 mV 
A, INPUTS 
+310mV 
+1110MV 


— +310mv 


Q, OUTPUTS 


WF12720S 
NOTE: 


Output waveform (a) or (b) depends on particular input and output under test. 
Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voor = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 

3. Ail unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL B function required. 

4. All unused outputs are loaded with 502 to GND. 

5. Ly and Le are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 4% inch (6mm). 

6. Rr = 50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y inch 
(6mm) long for proper test. 

8. C, = Fixture and stray capacitance <3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 

better. ; 


AY 
rane | 25 uF OApF 


| GENERATOR | 


SCOPE | 
CHANNEL A | 


| 25 uF oor | 


~3.2Vz0.010V 


TC05320S 


Figure 6. AC Test Circuit 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 
+1110 mV 
POSITIVE 
PULSE 20% 20% 
+310 mV 


aa tL trHL pee 


WF12390S 


. INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Amplitude | Rep Rate | Pulse Width 
10K ECL | s800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10162 accepts three binary weight- 
ed inputs (Ap, Aj, Az) and when enabled, 
provides eight mutually-exclusive active 
HIGH outputs (Qo — Q7). The device fea- 
tures two active LOW enable inputs. All 
unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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Decoder 


1-of-8 Decoder With 2 Enable Inputs (Active HIGH Outputs) 


Product Specification 


| TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 


INES DELAY 


10162 


ORDERING CODE 


4.0ns 


PACKAGES 


Plastic DIP 
Ceramic DIP 


PIN DESCRIPTION 


PIN CONFIGURATION 


CD08361S 


Figure 1 


6-233 


Address Inputs 


(-lee) 
61mA 


COMMERCIAL RANGE 
Veci = Vcc2 = GND; Veg = -5.2V 
Ta = -30°C to +85°C 


10162N 
10162F 


DESCRIPTION 


LOGIC SYMBOL 


Qo Qi G2 Q3 Qq Qs Qe Qy | 


6 5 4 3 


13° «12 


1 «10 


LS10401S 


Figure 2 
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WO 
DUUUUUUY 


Q7 Qe Qs Qs Q3 Q2 Qi Qo 


L004511S 


Ao to Ag: Binary Inputs; E;, Ez: Enable Inputs; Qo to Q7: Decoded Outputs 
Figure 3. Logic Diagram 


FUNCTION TABLE 


ENABLE BINARY DECIMAL 
INPUTS INPUTS OUTPUTS 
2 Qs Qs Qs Qs QQ 


Te fle & &)e @ & @ & & & @| 


H 
L 
H 
L 
L 
L 
L 
L 
2 
L 
L 


ae ama aaa ae Ce rea me ee 6 
TreoitiritirircK Kx 
Lele em Lee ek KX 
Rll er <x 
ere eee ae 
rer rrr Lee ee 
ne ee ee oe ee ee ee ee ee 
en ee ee cee ee ce ee ee Se 
mHoertoroocroerocoecoe 
en ee ee ee ec ee ee 
mmeerrrreeree 
i ee ee ee ee oe ee 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


VEE Supply voltage a ee 
V 


IN Input voltage (Vij, should never be more negative than Veg) 0 to Vee 
lo Output source current -50 
Ts Storage temperature ~55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package + 150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1: Voce Circuit ground 


Supply voltage (negative) 


VEE 


HIGH level input voltage 


HIGH level input threshold voltage 


+ 
> 
It 
+ 
re.) 
oO 
° 
©) 
1 
° 
a 
oO 
EB 
< 


LOW level input threshold voltage Ta=+25°C | 
Ta = +85°C i. 

LOW level input voltage 
Tiaras ree 


Operating ambient temperature 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with. 502 to -2.0V +0.010V unless otherwise specified’ 


PARAMETER | MIN | TYP | MAX | UNIT TEST CONDITIONS? 
Ta = -30°C -1060 | | -800 | mv Using Vinmax ad Vitmin, apply a functional 
= 5 7 pattern as indicated in the Function 
Ta = +25°C | -960 | | -810 | mv Table and measure Voy on the respective 


outputs. 
Ta = +85°C -1595 mV 
Ta = -30°C -1675 mV 
Ta = +25°C -1650 mV 
Ta = +85°C -1615 mV 


Ta =-30°C 
Ta = +25°C 
Ta = + 85°C 
Ta = -30°C 
Ta = +25°C 


HIGH level 
output voltage 


VoH 


Using Vinmax 29d Vitmin, apply a functional 
pattern as indicated in the Function Table, 
substituting Vint for Vitimax and Vit for 

Vitmin ON One input at a time and measure 
Vout on the respective output. 


HIGH level output 
threshold voltage 


VOHT 


Apply Vitmin to Eo input and Vint to Ey 
input. 

Apply Vitmin to Ey input and Viy7 to Ep 
input. 


LOW level output 
threshold voltage 


VoLT 


—1890 
-1850 
-—1825 


LOW level 
output voltage 


Apply Vitmax to Eo input and Vitmin to Ey 


VoL input. Apply Viimax to all inputs. 


= 
> 


Apply Vitmax to each input under test, 
one at a time, with Vitmin applied 
to all other inputs. 


HIGH level 


| ‘ 
Me input current 


~ 
> 


Apply Vitmin to each input under test, 
one at a time, with Viimax applied 
to all other inputs. 


LOW level 


0.5 
input current 


= EIE 


Ta=+85°C | 03 pf WA 
Vee supply a Bee 
lee current inate | : mA 


Ta = +85°C 


e 
Bh 
B 
> 


AV HIGH level 
AVoe output voltage V/V 
a compensation 


LOW level 
output voltage 
compensation 


AVoL 


AVee Ta = + 25°C 


Reference bias 
' voltage 
compensation 


AVpp 
AVege 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vour NOTES: 
Vidmax  — Maximum HIGH level input voltage (the most positive Vj). 
Voumax (= 10m) LTT PTLETY VIHT - HIGH level input threshold voltage. 
Vormin (~ 960mV) 1 SS tGy G, Ys: gece, ViLT - LOW level! input threshold voltage. 

Vonr (— 980mV) OR Vitmin ~- Minimum LOW level input voltage (the most negative Vj,). 

y 4 J nees VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
ls GUARAN condition. 

o% OPERATING VoHmin - Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

Y be AREA condition. 

Vor (- 1630mV) 17," Typ Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (— 1650mV) cs yy Geber, Vout —LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voimin (— 1850mV) WLLL Yt Vin Voie 75 eco LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv conditions. 
(—1880mVv) (~80mV) Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vir | Vint conditions. 
(-1475mV) (- 1105mV) Ves — Reference bias voitage. The internally generated reference voltage which is used to set the input 
Vv and output threshold level. 


BB 
(- 1290 mV) 


DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = ———e = +2.0V +0.010V, Veg =-3.2V +0.010V 


= +85°C 
PARAMETER TEST CONDITIONS 


Propagation delay 


ee Figs. 5, 6, 7 


Transition time 


20% to 80%, 80% to 20% Figs. 5, 6, 7 


AC WAVEFORMS 


+1NO0mvV 
A, INPUTS 


+310mV 


+1NOmvV 


Q,, OUTPUTS 


WF12731S 


Figure 5. Propagation Delay and Transition Times for Address to Output 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voo1 = Voce = + 2V +0.010V, Veg =-3.2V 

+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 

PULSE f 0.01 uF and 25uF from GND to Veg (0.01 and 0.1uF 
GENERATOR capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than V4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A ‘Y! CHANNEL B function required. 

. All unused outputs are loaded with 502. to GND. 

. Ly and Lo are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


—3.2V +0.010V 
TC05330S 


+1110mV 


NEGATIVE 
PULSE 


+310mV 


+1110mV 
POSITIVE 


PULSE 


+310mV 
{THL 
WF11750S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10164 performs 8-input multiplexing 
with enable input. The output goes LOW 
when not enabled, thus permitting ex- 
pansion of multiplexers by wire-ORing. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10164 
Multiplexer 


8-Input Multiplexer With Enable Input 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (—leeE) 


ORDERING CODE 


COMMERCIAL RANGE 
_ PACKAGES Veci = Vec2 = GND; Vege = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10164N 
Ceramic DIP 10164F 
PIN DESCRIPTION 


Ao - Ao Address Inputs 
E Enable Input 


Data Output 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di De D3 Dg Ds Dg 


C008371S 


Figure 1 Figure 2 
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4 
_\ 


feaeee 


e@ 
Q 
LD05570S 


Ao to Az = Address Inputs; Do to D7 = Data Inputs; E = Enable Input 
Figure 3. Logic Diagram 


FUNCTION TABLE 


OUTPUT 
Q 


ei ee i a ee a 
pe Ape ie ea i ad a a wae ces Sales Os A co a 
[Mi eae a ee ee ee 
Lerrr rrr eer reese imi 
xx «x *K «KKK KKK KKK KK 
xx «x «KKK KKK KX KOO & 
xxx & «KKK KKK OK & & &X 
x «x x *&*K&K x x KOO KKK KX 
xx xx && x IDr«Kx<&<&« «KK XX 
eee eee eer te 
x KK TT KKK KK OK OK KOK KOK OX 
xIrKMKK KKK KK KKK KX 
Le Le Le. a ee 


| 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 


VEE 
VIN input voltage (Vin should never be more negative than Veg) 0 to Veg V 
lo Output source current ~50 mA 
Ts Storage temperature —55 to +150 °C 
Ceramic package +165 
Ty Maximum junction temperature ae NCEE REE REE 
Plastic package + 150 °C 


DC OPERATING CONDITIONS 


10K ECL | 
PARAMETER UNIT 


Circuit ground 


Supply voltage (negative) 


HIGH level input threshold voltage 


LOW level input threshold voitage 
Ta = + 85°C 
Ta = -30°C 1890 
LOW level input voltage Ta =+25°C | ~1850 
1 485°C | 1825 


Operating ambient temperature -30 


NOTE: 


When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


TY UNIT TEST CONDITIONS? : 


°C mV 
nv 
T 
- °C 


PARAMETER 


v 


-890 
-810 
~700 


Using Vinmax and Vitmin. apply a functional 
pattern as indicated in the Function Table 
and measure Voy on the output. 


HIGH level 
output voltage 


Vou 


Apply Vi.7 to E input and apply a functional 
pattern using Virtmax and Vitmin. as indicated 
in the Function Table and measure VoytT 

on the output. 


HIGH level output 
threshold voltage 


< 


VOHT 


Ta = +85°C -910 


< 


< 


-1655 mV 
- 1630 mV 
-1595 mV 
-1675 mV 
- 1650 mV 
-1615 mV 

425 

265 


LOW level output 
threshold voltage 


Apply Vint to E input with Vinmax applied to 
all other inputs. 


Ta = +85°C 


Ta =+25°C | -1850 
Ta=+85°C | -1825 


Ta = +85°C 
Ta = -30°C 
Ta = +25°C 


VOLT 


Apply Vitimax to all inputs. 
Apply Vitmax to E input with Vitmin applied 
to all other inputs. 


LOW level 


VoL output voltage 


Apply Vitimax to each input under test, 
one at a time, with Vitmin applied 
to all other inputs. 


HIGH level 


| ; 
I input current 


Apply Vitmin to each input under test, 
one at a time, with Vitmax applied 
to all other inputs. 


LOW level 
input current 
0.3 


Vee supply 
current 


DOIni @® 


-leeE 


Reference bias 
voltage 
compensation 


AVeE 


0.148 


Ta = + 85°C 
AV HIGH level 
AVe output voltage 0.016 V/V 
EE —_ compensation 
AV LOW level 
AV output voltage Ta = +25°C 0.250 
EE —_ compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


January 30, 1986 6-242 


Signetics ECL Products Product Specification 
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NOTES: 
Vinmax —Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810) | rrr Vint -HIGH level input threshold voltage. 
Votimin (— 960mV) Connn beste 0G seat, Vict - LOW level input threshold voltage. 
Vonr (— 880 mV) y Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin —- Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


Re 
aa 
SS 


» 


<a 


SS 


Vout (- 1630 mV) 


Votmax (— 650 mV) VMbbhbe MWi*z wi Vot — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Vo imin (~ 1850mV) LLL WLLL Wt Z Votmax ~— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vv conditions. 
(- 4880 mV) - 810m Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
WUT IHT conditions. 
(-1475mV) - Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


OF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS ae = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta= | T,=-30°C Ta = +25°C Ta = +85°C 


PARAMETER UNIT 
aia aie ale 
tPHL D, to Q 15 4, 7 3. 0 4, 5 1 6 4, 8 Figs. 5, 6, 7 
teLH Propagation delay 1.9 6.3 4.0 6.0 2.2 6.5 
teu. = An, to. Q 19 | 63 40 | 60 | 22 | 65 
teLH Propagation delay 0.9 3.3 1.0 2.0 2.9 1.0 3.1 Figs. 5, 6, 7 
tpy, = sCi«xE to Q -1|o9] 33 | 10 |] 20 | 29 | 10 | 3.1 g 
ttLH Transition time 0.9 3.3 2.0 33 1.2 3.6 Figs. 5, 6, 7 
trH «20% to 80%, 80% to 20% | 09 | 33 20] 93 | 12 | 36 g 


AC WAVEFORMS 


TEST CONDITIONS 


+1110mV 


A,» D, INPUTS 


+310mV 


+1110mV 
E INPUTS 


+310mV 


QOUTPUTS 


WF12741S 


Figure 5. Propagation Delay and Transition Times for Address and Data Input to Outputs 


January 30, 1986 6-243 


lo! 


Signetics ECL Products Product Specification | 


Multiplexer | 40164 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
: 1. Voc1 = Voce = + 2V +0.010V, Veg.=-3.2V 
+0.010V. 
PULSE 1: a: 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 25 uF 0.1uF 0.01 BF and 25yF from GND to VEE (0.01 and 0.1 uF 
= = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥% inch (6mm). 

. All unused inputs should be connected to either 

Se A z cies HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Rr = 50Q, terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). , 

. All 5082 resistors should have tolerance of + 1% or 
better. 


8 
| 25 uF oot | 


-3.2V +0.010V 


TCOS340S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
tTHL 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


| Family | Amplitude | Rep Rate | Pulse Width aa 
10K ECL | 800mVp-p | 4MHz =| 500ns_— 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10165 is able to encode eight inputs DELAY (—leeE) 

to binary coded outputs. Each output is 
stored in a D-type latch which allows 
synchronous operation. When the clock 

input is LOW the outputs follow the Snore eee 
inputs and latch when the clock goes COMMERCIAL RANGE 
HIGH. The output code is that of the Veet = Vec2 = GND; Veg = -5.2V 
highest order input so that any input of Tam 0 © te 85 € 


three binary outputs are LOW when 
input Do is HIGH). Output Q3 is HIGH PIN DESCRIPTION 


when any input is HIGH, which allows 
DESCRIPTION 


direct extension into another priority en- 
coder when more than 8 inputs are 


The device can be used in many applica- 
tions, such as testing systems and 
checking system status in control pro- 
cessors and peripheral controllers. It can 
also be used to generate binary codes 
from random logic inputs, for addressing 
ROMs, RAMs, or for multiplexing data. 


All unused inputs must be tied LOW to 
Vit or Vee. 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di D2 D3 Da Os 


CD08380S 


Figure 1 Figure 2 
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L004521S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


INPUTS OUTPUTS 


H 
L 
L 
L 
L 
L 
L 
L 
L 


ca ence Sa! aa ae peal Tl 
rece era x 
momo eoelzKxK &X 
ae sa aie aaa a a 
— mel kK KK KK 
Tmo zK KK KK XK 
-— rox x«K «KK KK OX 
aces ee ee le pes Sees Cae Gea BS 
rFrrririereecere 
ror Loe 
rmrrmoreirirereirinr 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


TaN PRN NINE 

Input voltage (Vij should never be more negative than Veg) 0 to Vee ne 
oT Ve CTT eee i 
[Geremic pastes iS SSSSC*d 
[Pests package «tS OSSCSC*dS 
DC OPERATING CONDITIONS 


PARAMETER 


a , Voce Circuit ground 


Supply voltage (negative) 


< 


Ty Maximum junction temperature 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified'? 


UNIT TEST CONDITIONS? 


Ta=+85°C | -910 


Ta = -30°C 


LOW level 


Apply Viit to CP input with Vitmin applied to all other 


mV 
mV 


Vo._t output threshold Ta = +25°C 


I 
= 
H 
@ 
oO 


voltage 


Ta=-30°C |-1060) | -890 
HIGH level Ty = +25°C ls al -810 Apply Vinmax to D7 input with Vitmin applied to all other 
output voltage inputs. 

Ta=-s0°_|-1080/ 
ee ee Apply Vint to D7 input with Vitmin applied to all other 

Vour output threshold | Ta=+25°C | -980| | cape , min 
bees Pv 
= mV 


| I 

Ss —k 
alan 
N | © 
on; oa 


3 
< 


Ta=-30°C |-1890] 
Ta =+25°C | - 1850 red -1650} mV Apply Vitmin to all inputs. 
Ta=+85°C |-1825] — |-1615| mv | 


LOW level 
output voltage 


VoL 


Ta = 30°C | | 390 
CP ig Apply Vitimax to CP input with Viimin applied to all other 
Ta = +25°C | | 245 
HIGH input inputs. 
level TR eee eo ee 
350 
Apply Vitimax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


> 


mA 
-le- Vee supply mA 
current ra 

m 


AVon HIGH level 
output voltage 
AVEE compensation 


AVoL LOW level 
output voltage Ta = + 25°C 
AVEE compensation 


AVpp Reference bias 


voltage 
AVEE compensation 


0.148 V/V 


= 1060 | 
| =960 | 
| -890_ 
| =910 | 
fee aad 
ae 
= 1890 | 
= 1850 | 
Leceal 
—— 
input 
inputs 
oa 
0.5 
0.3 
fe 
Lead 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
(-stomv) Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 510m ViHT - HIGH level input threshold voltage. 
Vonmin (~ 860 mV) Cerra GO guced ViLT ~ LOW level input threshold voltage. 
Von (— 880 mV) 47 Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoxHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vout ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voitage (the most negative Vo.) under the specified input and loading 
Vir Vint conditions. 
(- 1475mV) (- 1105mvV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1290mvV) 


Se 
and 
Wika. 


SSS 
eH 


SSS 
NAY 


ANY 


M. aos 
Z 


SS 


Voumax (~ 650mV) A 


Votmin (~ 1850 mV) 


Vitmin | 
(— 1850 mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tpLy Propagation delay : . : 

tpHL Dn to Qn . . 7 . = . . Figs. 5 7 8 
tpLy Propagation delay 
tpH_ CP to Q, 

ts(H) Setup time 

ts(L) Dn to CP 

th(H) Hold time 

th(L) Dy to CP 


ttLH Transition time , ; . ; E 
tTHL 20% to 80%, 80% to 20% Figs. 5, 7, 8 


Figs. 6, 7, 8 


I 
nv 
N 


AC WAVEFORMS 


+1110mV 
Dn, CP INPUTS 
+310mV 
Qn OUTPUTS 
WF11761S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1110mV 


+1170mV 
CP INPUT 


+310mV 


WF11770S 


Figure 6. Setup and Hold Times for Data to Clock 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Vocoi = Vec2 = + 2V £0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01 uF and 25uF from GND to Vtg (0:01 and 0.1 uF 
GENERATOR | 25 uF O.tuF capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 
L—_—|<+— 1, . All unused inputs should be connected to either 
SCOPE mx SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A VW \ CHANNELB function required. 
R, i; . All unused outputs are loaded with 502 to GND. 


+2.0V +0.010V 


. Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Y% inch (6mm). 

. Rt = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cabie 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25 uF 0.01 uF 


—3.2V +0.010V 
TC05350S 


Figure 7. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 
POSITIVE 
PULSE 
+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voo1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL 800mVp-p 2.0 +0.2ns 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10171 is a Dual 1-of-4 Decoder with 
common address inputs, one common 
(E) and two individual enable (Eg, E}) 
inputs. 


The common enable (E), when HIGH, 
forces all outputs HIGH. All unused in- 
puts can be left open due to integrated 
pull-down resistors which avoid the need 
for a supply voltage. 


January 30, 1986 


10171 
Decoder 


Dual 1-of-4 Decoder With One Common and Two Individual 
Inputs (Active-LOW Outputs) 
Product Specification 

TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (-lee) 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10171N 
Ceramic DIP 10171F 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


ee DECODER 
Fe 
: pe eae | 


DECODER [- 
1) 
anaes 
cbd08390S 


LDO4530S 


Figure 1 Figure 2 
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Q7 
Q6 
Qs 


Q4 


004891S 


Figure 3. Logic Diagram 


H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 


pa as gs ae ces De lege 2 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
10K ECL 


PARAMETER 
VEE Supply voltage ee 
VIN Input voltage (Vij should never be more negative than Veg) 
Ts Storage temperature -55 to +150 °C 


E 
: 
DC OPERATING CONDITIONS 


cicada [in| Norm | Max 


Voc1, Voce Circuit ground 


c 
<|<| 2 
= 


Ty Maximum junction temperature 


HIGH level input voltage 


HIGH level input threshold voltage Ta = +25° 


LOW level input threshold voltage 


LOW level input voltage Ta = +25° 
Ta = +85° 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc1 = Vcco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified’? 


- 1060 _ —890 V 

Ta = +25°C me ee Apply Vinmax to E input with Vitmin applied 
aaa to all other inputs. 
oe mV 


HIGH level 
output voltage 


HIGH level output 
threshold voltage 


For Qo and Q, outputs, apply Vi_t to E in- 
put with Vitmin applied to all other inputs. 
Apply functional pattern to Ag and Aj; for 
other output combinations. 


4 

> 
ll 

+ 

Nh 

oO 

° 

O 


For Qo and Q, outputs, apply Viimin to all 
inputs. 

Apply functional pattern to Ap and A, for 
other output combinations. 


threshold voltage 
Ta = -30°C -1890 


LOW level 
output voltage 


E 
ron 
~ 
a 
3 
< 


; B 
Ps) ch 
oO 
EIEIE < 
fale /sfa]esfa]y alelelalelele 


Apply Vitmax to each input under test, 
one at a time, with Viimin applied to all 
other inputs. 


HIGH level 


LOW level output | Ta= +25°C 


input current 


snee 
aa 


Ta = +85°C 


a 
oe! 
ee 
ce 
eee 
eee 
eee 
Deed 
ones 
= aoe 
Ta =-30°C 0.5 . 
Tan e250 | os | croix frie, with Views, aophed wl 

eet 

ae 

5 

es 


other inputs. 


LOW level 
input current 


Ty = +85°C 


Ta=-90°c | | 85 | 
Vee supply current] Ta = +25°C ne i 65 m Apply Vimax to inputs. 
HIGH level 
output voltage V/V 
compensation 
“AV LOW level 
Aven output voltage Ta = +25°C 0.250 V/V 
, ONEE compensation 
AV Reference bias 
AVew voltage 0.148 V/V 
FE —_ compensation 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these "worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vour NOTES: 7 
Vimax — Maximum HIGH level input voltage (the most positive Vj). 
Voumax ae LEE Viet -HIGH level input threshold voltage. 

OHmin Gg oan Vitt - LOW level! input threshold voltage. 

Vonr (— 980 mV) G4 Vitmin  ~Minimum LOW level input voltage (the most negative Vj). 

Z' j aieniueees VoHmax —- pein HIGH level output voltage (the most positive Voy) under the specified input and loading 
J condition. 

yy % OPERATING VoHmin  —- Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

4h 4 AREA condition. 

Vour (- 1830 mV) A, Vout  -HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mvV) py Salting Vout - {OW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1850 mV) LLL Wt Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv V conditions. 
(— 1880 mV) (- somV) Votmin — Minimum LOW level output voitage (the most negative Vo_) under the specified input and loading 
Vier | Vint conditions. 
(-1475mV) (- 1105 mV) Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vv and output threshold level. 


BB 
(—1290mV) 
DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay : : : : : : : ; 
tpHL Ao, Ar to Qn Figs. 5, 6, 7 


teLH Propagation delay 
tPHL E, Eo, Ey to Qh 


tTLH Transition time 5 : al : : : : ; 
try, 20% to 80%, 80% to 20% 14 Gide 2577 


AC WAVEFORMS 


Figs. 5, 6, 7 


+1110mV 
Ay, A, INPUTS 


+310mV 


+1110 mV 


+310mV 


Q,, OUTPUTS 


WF12751S 


Figure 5. Propagation Delay and Transition Times for Address to Output 
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+2.0V +0.010V 


mr 
GENERATOR WW in oir | 


SCOPE 
CHANNEL A 


1. Voc1 = Voc2 = +2V +0.010V, Veg = -3.2V 


2. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01 uF and 25uF from GND to V_eg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥ inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

4. All unused outputs are loaded with 502. to GND. 

5. Ly and Lo are equal length 50Q impedance lines. 

Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 

and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 
8. C, = Fixture and stray capacitance < 3pF. 
9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). , 
10. All 502 resistors should have tolerance of + 1% or 


CHANNEL B 


NO 


{ 
| 
| . ~ better. 
| | 25 uF 0.01.F 
H ~-3.2V +0.010V 
| TC05360S8 
| Figure 6. AC Test Circuit 
eens ices eS la ee es renee aa oo 
+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


POSITIVE 
PULSE 


-— tH trH— ee 


re t H nie hora assets 
= w(H) ~| Kgs sleet —— +1110 mV 
80% 


50% 
20% 
+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 


Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 


| 
| 
Amplitude 


Rep Rate 
1MHz 


Figure 7. Input Pulse Definition 


Penn eetsnementei erent et ens nee myer rm pre nuennaneanattrrn nfensene rai serra rnaranatsety freer rnaih ftir netn ween hemrnee/nnntrasn int arent Snr namme semana enter nan arama 
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Dual 1-of-4 Decoder With One Common and Two Individual 
Inputs (Active-HIGH Outputs) 
Product Specification 


ECL Products 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


The 10172 is a Dual 1-of-4 Decoder with DELAY (-leE) 
common address inputs, one common 62mA | 
and two individual enable (Eo, E;) inputs. — 


The common Enable (E), when HIGH, 
forces all outputs LOW. All unused in- 
puts can be left open due to integrated COMMERCIAL RANGE 
pull-down resistors which avoid the need Vec1 = Vec2 = GND; Veg = ~5.2V 
for a supply voltage. Ta =—30°C to +85°C 


10172N 


10172F 


PIN DESCRIPTION 


Enable Inputs 


Data Outputs 


PIN CONFIGURATION 


CD08400S 


LD04550S 


Figure 1 Figure 2 | 
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LD04561S 


net ene an ne re A er ee ne A seen re Hes terme erent tere 


ENABLE INPUTS 


= 


| 


rreierer rl|2| 


H 
H 
H 
H 
L 
H 
X 


ae 


| 
| 
{ 
| 


Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 


lo Output source current 
Ts 


-50 


Storage temperature 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package + 150 


DC OPERATING CONDITIONS 


10K ECL 
PARAMETER 


Ta=+25°C |-1105 
Ta=+85°C | -1035 


VIHT HIGH level input threshold voltage 


Min 
Voc1; Vcce Circuit ground Loe 
Ttaa-are [ nv 
Vin HIGH level input voltage | Tamtasrc | -81 mV 
CTtaatese | nv 
~1205 mV 
| Ta=+25°C_| 
| Ta=+85°C | 


— 
> 
ll 
| 
w 
o 
° 
.®) 


Ta = +25° 
Ta = +85° 
Ta = -30°C 
Ta = + 25°C 
Ta = + 85°C 


Vitt LOW level input threshold voltage 


?) 


-— 1890 
-— 1850 
-1825 


VIL LOW level input voltage 


1 
io) 
oO 


Ta Operating ambient temperature +25 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified’: 3 


panne Tre [wor [ow [res conorns® 
Tia=-a76 [1080 |_| 000 | mv 
or 
Passes [ew [fr [av 
Piao [ 
Taare [| 
Ciaterc | 
Cia=-sor |_| 
Cin=vesc | 
Tiavorc | _ 
Ttan-a0re [05 
Tina rasc [05 
Tina +056 [08 | 
tana | 
err 
Taare |_| 


Ta = +25°C 
NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has beeb established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


HIGH level 
output voltage 


For Qo and Q, outputs, apply Vinmax to Eo 
and E, inputs with Vitmin applied to all 
other inputs. 


VOH 


HIGH level output 
threshold voltage 


For Qo output, apply Viy7 to E; input 


Vout with Viimin applied to all other inputs. 


LOW level output 
threshold voltage 


Apply Vint to E input with Vitmin 


VOLT applied to all other inputs. 


LOW level 
output voltage 


Apply Vinmax to E input with Vitmin 


VoL applied to all other inputs. 


Apply Vitmax to each input under test, one 
at a time, with Vitmin applied to ail other 
inputs. 


HIGH level 
input current 


NH 


Apply Vitmin to each input under test, one 
at a time, with Vitimax applied to all other 
inputs. 


LOW level 
input current 


Vee supply 
current 


—lEE 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVou 
AVegr 


AVoL 
AVeg 


Reference bias 
voltage 
compensation 


AVep 
AVeE 
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Vour NOTES: 
Vinmax — Maximum. HIGH jevel input voltage (the most positive Vj). 
Vormax (— 810mV) Yussiiitiy LLL Vint ~ HIGH level input threshold voltage. 
Vorimin (— 960m V) eer Ye; ates ViLt - LOW level input threshold voltage. 
Vonrt (— 980 mV) Gi y Vitmin —Minimum LOW level input voltage (the most negative V\,). 
y 4 y VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
VA GUARANTEED condition. 
G 4 OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
af bs AREA condition. 

Vour (- 1630 mV) ys Typ Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV)  F VOLT - LOW level output threshold voltage with the inputs set to thei respective threshold levels. 
Votmin (— 1850mV) Vin Votmax — hile LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
ee Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-1475mV) (-1105mV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 


Ves and output threshold level. 
(-1290mV) 
OF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C = =+ Fa 


PARAMETER UNIT TEST CONDITIONS 


teLH Propagation delay 1. = — 4 
tpH. An, En to Qy cee 1.5 6.4 Figs. 5, 6, 7 


tpLH Propagation delay 1. : : 1.5 6.4 
tpy. Eto Qy 15 | 64 Eigse Ge 
tTLH Transition time ; : : 1.1 3.4 
try, 20% to 80%, 80% to 20% 3.4 Rides esd 


AC WAVEFORMS 


+1110mV 


Ap, Ay Ep, E, INPUTS 
+310mV 


+110mV 


E INPUTS 


+310mV 


Q, OUTPUTS 


WF12761S 


Figure 5. Propagation Delay and Transition Times for Address and Enabie Inputs to Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V . 1. Voo1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01 uF and 25yuF from GND to Veg (0.01 and 0.1 uF 
GENERATOR — capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥ inch (6mm). 

. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥q4 inch (6mm). 

. Rt = 50. terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y inch 
(6mm) long for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission fine between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25 uF 0.01uF 


-3.2V +0.010V 
TC05370S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
trun tTHL <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family | Amplitude | Rep Rate | Pulse Width | try fr 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10173 is a quad 2-input multiplexer 
with latched outputs. Each multiplexer 
has two inputs, selected by the common 
Select (S) input. Outputs are latched 
when the clock is HIGH. All unused 
inputs must be tied LOW to Vi, or Veg. 
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10173 
Multiplexer/Latch 


Quad 2-Input Multiplexer With Latched Outputs 
Product Specification 


TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 


COMMERCIAL RANGE 


PACKAGES Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10173N 
Ceramic DIP 10173F 
PIN DESCRIPTION 
DESCRIPTION 


Data Inputs 


Select Input 


Clock Input 


Data Outputs 


PIN CONFIGURATION 


Do Di D2 D3 Dag DOs Dg Dy 


CLU8410S 


LS10430S 


Figure 1 
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Figure 2 
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Sc FUNCTION TABLE 


: Positive Logic: 
0045708 H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 


Figure 3. Logic Diagram X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VIN input voltage (Vin should never be more negative, than Vee) 
lo Output source current 
Ts Storage temperature 


Ceramic package 
Ty Maximum junction temperature 


Plastic package 


10K ECL 
PARAMETER 


Cc 
z 
= 


Circuit ground 


Supply voltage (negative) 


-890 mV 
~810 mV 
~700 mV 


1 
= 
ho 


< 


HIGH level input voltage Ta = +25°C 


Ta = -30°C -1205 
HIGH level input threshold voltage Ta=+25°C | -1105 


Ta =+85°C | -1035 V 
Ta = -30°C ~1500 
LOW level input threshold voltage Ta = +25°C -1475) mV 
Ta = +85°C a 


Ta =-30°C | -1890 


LOW level input voltage Ta =+25°C | -1850 
. Ta=+85°C | -1825 


Operating ambient temperature -30 +25 | +85 


BE 
< 


3 
<|< 


° 
oO 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vec: = Veco = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS? 


PARAMETER MIN TYP | MAX | UNIT 


Tx =-30°C | -1060 mV 
Vou HIGH level Ta = +25°C 
output voltage 


Apply Viumax to Dy input, with Viimin applied to Do, CP 
and S inputs. 


Be Sa ee 


HIGH level ; ; 
Vout output threshold | T, =~-25°C gane a D, input, with Viimin applied to Do, CP 
voltage cen 
=10 |-1655 
LOW level : , ; 
Vo_t output threshold ~1630 fie Vitt to D, input with Viimin applied to all other 
voltage we | eae 
Vo, LOW level Apply Viimin to all inputs. 
output voltage 
Dn Apply Virtmax to each input under test, one at a time, 
HIGH inputs with Vitmin applied to all other inputs. 
level Sener UN a ag a ae 
IH input Ta =-30°C 
current | S, CP Apply Vitimax to S and CP inputs under test, one at a 
inputs cre time, with Vitmin applied to all other inputs. 
Ta = +85°C 
Ta = ~-30°C 0.5 
fi LOW level o5 | Apply Vitmin to each input, one at a time, with Vitmax 
input current Sas eee aE pene applied to all other inputs. 
Ta = + 85°C 0.3 
73 mA 
-lcg Vee supply Ta = +25°C 53 66 mA 
current ees Mal Siete ace 
Ta = +85°C 73 mA 
AVow HIGH level 
output voltage 0.016 V/V 
AVEE compensation . 
AVoL LOW level 
output voltage Ta = +25°C 0.250 V/V 
AVee compensation 
AVgp Reference bias 
voltage 0.148 V/V 
AVeE compensation 
NOTES: 


1. The specified limits iepresent the ''worst case’' value for the parameter. Since these ‘'worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testiryy. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by appiying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
J (~s10mv) ViHmax  ~— Maximum HIGH level input voltage (the most positive Vj). 
OHmax\— SUM) IT Vint - HIGH level input threshold voltage. 
Vonmin (~ 960mV) Ccmctnittg Ge gozed Vitt ~ LOW level input threshold voitage. 
Vont (— 980 mv) Hs Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
Voumax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin —- Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VoHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


WN 


aA. 


RISE 
an 
SAS 


we 
POSS 


NN 
SS 


Z 


Vout (~ 1630 mV) B! 1 
Votmax (7 1652 mV) ey / Witacs VoLt - LOW fevel output threshold voltage with the inputs set to their respective threshold Sevels. 
Voimin (— 1850mV) VL Yb Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


conditions. 


AN 
ye SS 


Vitmin 


(- 1850 mV) | Votmin © — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
ar | Vier conditions. 
(-1475mV) | (-1105mV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Ves 
(- 1290mV) 
DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = +85°C 
PARAMETER UNIT 
in | Max | win | Typ | max | ain | Max 
tp_y Propagation delay 08 | 3.7 |] 10] 25 | 3.5 | 1.1 5.3 
tpH_ Dp to Qy 0.8 | 3.7 10/25 | 3.5 zm | 5.3 
tp_H Propagation delay 16} 72 /|16); 45 | 68 | 14 | 68 
tpu_ CP to Qp, 16 | 72}; 16] 45 | 68 | 14 | 68 
tpty Propagation delay 1.1 6.2 | 1.3. | 35 | 5.7.) 12°) 6.7 
tpy_ S to Q, 1.1] 62 | 13 | 3.5 | 5.7 | 1.2 | 67 
t, Setup time Dy, to CP Ea pecs 
th Hold time D, to CP 2.5 


t, Setup time S to CP 3.0 
th Hold time S to CP 


trLH Transition time 1.2 | 4.0 1.5 
try, 20% to 80%, 80% to 20% 1.2 | 4.0 | 1.5 


TEST CONDITIONS 


Figs. 5, 7, 8 


Figs. 6, 7, 8 


Figs. 5, 7, 8 
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AC WAVEFORMS 


Dy INPUT 50% 50% 50% 50% 


D, INPUT 


S INPUT 50% 50% 


C, INPUT 50% 


Q,, INPUT 50% 50% 


tory tone teLH tone 
(D,>Q,) (D,+G,) (S+Q,) (S-Q,) (CP+Q,) 


Figure 5. Propagation Delay and Transition Times for Data to Output 


D,, SINPUTS 50% 


+310mV 


+1110 mV 


CP INPUT 


+310mV 


WF12780S 


Figure 6. Setup and Hold Times for Data and Select to Clock 
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+TM10mvV 


+310mV 


+1NOmvV 


+310mV 


+1110mV 


+310mV 


WF12770S 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voo1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 


= capacitors should be NPO Ceramic or MLC type). 

Decoupling capacitors should be placed as close 

16 as physically possible to the DUT and lead length 
should be kept to less than ¥% inch (6mm). 

SCOPE . All unused inputs should be connected to either 

CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Ly are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1% inch 
(6mm) tong for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 4 inch (6mm) in length (refer to 
section on AC setup procedure). , 

. All 50Q resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


| 25 uF 0.01uF 


—3.2V+0.010V 
TC0S380S 


Figure 7. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THLE <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voe1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr =GND (0V) 


10K ECL | s00mVp-p | iMHz | 500ns | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. input Pulse Definition 
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DESCRIPTION 


The 10174 is a Dual 4-to-1 Multiplexer 
with output enable input. The 10174 
performs two 4-input multiplexer func- 
tions. The output of each multiplexer 
reflects one of the 4 data inputs deter- 
mined by the states on the two select 
inputs. An enable input is provided for 
easy bit expansion by wire-ORing sever- 
al multiplexers. Each output will go LOW 
with the enable input in the HIGH state. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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Dual 4-to-1 Multiplexer (With Output Enable) 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (jee) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10174N 
Ceramic DIP 10174F 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Do D:1 D2 D3 Da 


OE 


CD08620S 


LS10440S 


Figure 1 Figure 2 
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Figure 3. Logic Diagram 


004901S 
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FUNCTION TABLE 


L L 
H L 
L L 
H L 
H 


Do | Da 


wrare|e 


X 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Ver) O to Veg 
lo Output source current -50 


Ts Storage temperature -55 to +150 


Ceramic package 
Ty Maximum junction temperature 
Plastic package 


el3l<l<| z 
O;> = 


°C 


+ | oa 
or}] © 
oOo; 
° 

@) 


DC OPERATING CONDITIONS 


= 
oO 
A 
mi 
QO 
oa 


PARAMETER a ee ae OMT 

Voc1, Voce Circuit ground OT Ort 0 | 

[Yee Suppl votage regained ———SSSCS~=~“‘“*S*‘“*‘~*~*~*~SC‘*dSSzYCC*dCV 

tase | || 800] mv 

HIGH level input voltage | Tastasrc | || -810 

Pta=rere [| | -70| mw 

taza [-vaos] [| mv 

HIGH level input threshold voltage | Ta=t25rc |-1105, | | omy 

Pta=-sore [| _|-t500 mv 

LOW level input threshold voltage | Ta=tasrc | | f-1475| mv | 

eos 

LOW level input voltage | Ta=+25ec |-1850] =| | mv | 

tas vase [sees] ff ww 

Ta Operating ambient temperature -30 
NOTE: 


When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcci = Vcc2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ | 


AVou HIGH level 


output voltage 0.016 


AVEE compensation 


AVep Reference bias | 
voltage 0.148 
compensation 


V/V 


AVeEE 


PARAMETER | Min | Typ | MAX. UNIT TEST CONDITIONS? 
P| -880 [mv 
HIGH level | | -8t0 | mv | Apply Vimax to Do and Dy, inputs, with Vitmin applied 
output voltage [700 [ mv to all other inputs. 
- m 
ae ae ee Apply Vir to Do input, with Viimin applied to all other 
den ie inputs. Measure Qo 
Vout ea al Pf mw Apply Vir to Dg input, with Vi:min applied to all other 
| [1655 
ee Apply Vir to OE input with Vitmin applied to all other 
Vo.tt output threshold ai ~1630 PPIy MIT P min: APP 
voltage 
|_| 1596 
| 1675 | | mv | 
Vo, LOW ae = 1650 Apply Vitimax t0 OE input with Viimin applied to all other 
output voltage inputs. 
| [ters 
| | 350 | PA | 
Other uA Apply Vitmax to each input under test, one at a time, 
HIGH inputs pe P with Vitmin applied to all other inputs. 
level : a 
rn ees | an — 
current | OE | | ato | uA Apply Vitmax to OE input with Vi_min applied to all other 
input inputs. 
oo. Sa 
= LA 
LOW level Ty = +25°C | Apply Vitmin to each input under test, one at a time, 
input current = with Vitmax applied to all other inputs. 
ew orent [asses [os | [| 
_TA==30°C_ || 80 | ma 
~Icg Vee supply Ta = +25°C 58 73 mA 
current See 
Ta = +85°C 80 mA 


AVo. LOW level 
——— output voltage Ta = +25°C 0.250 V/V 
AVEE compensation 


NOTES: 

1. The specified limits represent the worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

' 2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


January 30, 1986 , 6-272 


Signetics ECL Products Product Specification 


Multiplexer 10174 


NOTES 

Viumax —Maximum HIGH level input voltage (the most positive Vj). 
Vonmax (~ 810mV) Vint - HIGH level input threshold voltage. 
Vonmin (— 960mV) ViLt — LOW level input threshold voltage. 

Vonr (— 980 mV) VA Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

Z q J ae VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
lo GUARAN condition. 

o% OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 

g Lb AREA condition. 

Votr ( - 1630 mV) st m2 ‘a : Typ VoHT -—HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) ” ggg yy Sib1t, VoLT ~ LOW levei output threshold voltage with the inputs sei to inet respective tleshvid ievels. 
Votmin (> 1850 mV) LLL Yt Vin Votmax  - secant LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv conditions. 
(—1880mV) (- 10m) Votmin — Minimum LOW level! output voltage (the most negative Vo_) under the specified input and loading 
conditions. 
(-1475mV) (Thos mV) Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(— 1290mV) 


OF05480S 


Figure 4. Transfer Characteristics 


ean a er errr heen rr Pre pet rn rer renee essen ener rte nen retetheerneta pentane eA RTA rn tl RRR A enn newer 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta = +85°C 


PARAMETER UNIT TEST CONDITIONS 
Min | Max | win | Typ | Max | atin | ax 
tp_H Propagation delay 

1.4 4.8 ns Figs. 5, 6, 7 
tptH Propagation delay 2.1 6.4 ns 
tpHL Sp to Q, 


tpH. Dp to Qh 

6.4 2.0 9.0 6.0 
tpLy Propagation delay 10) 3.1 10; 20 | 29 | 09 | 3.2 ns Fias. 5. 6.7 
tou, E to Q, 10/311] 10]20/]29]09 132] ns gee eee 
tttH Transition time 10 | 3.4} 1.1 2.0 38) LA 3.6 ns Fias. 5.6.7 
tru, 20% to 80%, 80% to 20% 10 | 34] 1141} 20 | 33 | 11 | 36] ns aaa 
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Multiplexer — 40174 


AC WAVEFORMS 


+1110 mV 


D,, S INPUTS 


OE INPUT 


Q, OUTPUTS 


WF12951S 


Figure 5. Propagation Delay and Transition Times 
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Multiplexer 10174 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V salle 


. Vooi = Voc2 = + 2V £0.010V, Veg = -3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25yuF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 

PULSE Decoupling capacitors should be placed as close 

GENERATOR as physically possible to the zig and lead langth 

should be kept to less than /4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 

CHANNEL A 4. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25 uF oat | 


-3.2V + 0.010V 
TCO5550S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THL <—— 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10175 includes five D-latches with 
common reset and two wired-OR com- 
mon clock inputs. When the clock is in 
_ the HIGH state, any change of the data 
input does not affect the output state. 
When the clock is in the LOW state, any 
change of the data input is transferred at 
the output. The outputs are latched on 
the positive transition of the clock. The 
reset input is enabled only when the 
Clock is HIGH. All unused inputs must 
be tied LOW to Vy or Ver. 


January 30, 1986 


10175 
Laich 


Quint D-Latch With Common Reset and 2 Wired-OR Common 
Clock Inputs 


Product Specification 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


INES DELAY (lee) 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10175N 
Ceramic DIP 10175F 


PIN DESCRIPTION 


a 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08630S 


Figure 1 Figure 2 
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Latch 10175 


TO OTHER LATCHES 


TCOS490S 


Figure 3. Circuit Diagram (One Latch) 


LD04910S 


Figure 4. Logic Diagram 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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Latch | : 40175 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
. otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL | 


lo 
Ts 


Output source current 
Storage temperature -~55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


(Veo Vere Grose gond——SC=“‘*‘*S*“‘*‘“*S*SCSCSCSC*s C*dP 
Vee Sippy votage ogni ———SSSSCSCS~—~SCS Sinn | 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voitage 


Taxon [seo mv 
Tas 260 |evosof |_| mv 
Tia resto |-voasf |_| wv _ 
[Tx Gperaing ambient onperaure ——SC=~=“‘*CS*™*~*~*~*~*~d~ «dP eee [ves | | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc) = Veco = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified'? 
PARAMETER TEST CONDITIONS? 
Ta =-30°C | -1060 


Taoen2o'G Apply Vitmax to each Dp, input, with Viimin 
Ta = +85°C _g890 applied to all other inputs. 

Ta=-30°C | -1080 
Ta=+25°C | -980 
Ta = -30°C 

Ta = + 25°C 

Ta = + 85°C 


Min | 
/=1060 
| -960_ 
| =890 | 
|= 1080 
| =980 | 
| =910 | 
—_ 
eae 
et 
Ta = -30°C 
/=1860 
= 1825 | 
i cal 
ead 
ened 
ese 
|| 
ans 
| 05 
05 


HIGH level 
output voltage 


VoH 


HIGH level 
Vout output threshold 
voltage 


Apply Vint to each Dp, input, one at a time, with Vitmin 
applied to all other inputs. 


LOW level 
Vott output threshold 
voltage 


Apply Vi.7 to each input, one at a time, with Vitmin 
applied to all other inputs. 


A A 
o ro 
— Ni 
on oO 
= 
Se = = 


LOW level 
output voltage 


Ta =+25°C | -1850 
Ta=+85°C | -1825 


Ta = -30°C 
Other | Ty = +25°C 
inputs 

Ta = + 85°C 


Ta = +25°C 
Ta = + 85°C 


VoL Apply Vitmin to all inputs. 


Apply Vitimax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


level 
input 


current Apply Viumax to R input with Vitmin applied to all other 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Ta = +25°C 0.5 
Ta = +85°C 0.3 


i 
oD) 
on 
a 
3 
< 


— 
> 
Hl 
| 
oe) 
oO 
° 
Q) 


-lIgg Vee Supply Ta = +25°C 
current 

AVon HIGH level 
output voltage 

AVEE compensation 

AVoL LOW level ; 
output voltage Ta = +25°C 


AVEE compensation 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Vout NOTES: 
Vimax  —~ Maximum HIGH level input voltage (the most positive Vj). 
Vonmax (~ 810mV) _}. Vint - HIGH level input threshold voltage. 
Votmin (— 960 mV) ViLT - LOW level input threshold voltage. 
Vout (- 980mV) Vitmin —Minimum LOW level input voltage (the most negative V/,). 
4 VoHmax ~ Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
VA GUARANTEED ebaditon: 
Y % OPERATING Voumin  - Minimum HIGH. level output voltage (the most negative Vox) under the specified input and loading 
Y Bs AREA condition. 

Voir (— 1630 mV) _ BZ ‘ne Typ Vout -HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (~ 1650mV) ge Yy Setar, Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1850mV) LLL MELE Vin Votmax  — spell LOW level output voitage (the most positive Vo.) under the specified input and loading 

V Vv conditions. = 
(~1880mV) (-810mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir |} Vint conditions. , 
(— 1475mV) (- 1105mvV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Vv and output threshold level). 


BB 
(—1290mv) 
OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


c 
= 
= 


PARAMETER TEST CONDITIONS 


Figs. 6, 8, 9 


Figs. 6, 8, 9 


Propagation delay 
Dn to Qr 


Propagation delay 


R to Qy 


t; Setup time D, to CP, 
th Hold time D, to CP, 1.5 


triy Transition time 1.0 | 3.6 1.1 3.5 1.1 
trHL 20% to 80%, 80% to 20% 1.0} 3.6 /] 1.1 3.5 {| 1.1 


Figs. 7, 8, 9 


1.0 | 3.6 

10 | 3.6 

tp_y Propagation delay 1.0 | 4.7 
CP, to Qn 1.0 | 4.7 

1.0 | 4.0 

1.0 | 4.0 


Figs. 6, 8, 9 
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AC WAVEFORMS 


+1110 mV 
R INPUT 50% 


+310 mV 
+1110 mV 
CP, OR CP, INPUT ° 
(OTHER INPUT HIGH) are 
+310 mV 
+1110 mV 
D,, INPUT 50% 
+310 mV 
Kl — THE 
80% 80% 
0, OUTPUT 50% F 50% \ 50% 
Li 20% 20% 
tein teHL teLH teHL 
(0,-@,) (D,->@,) (CP, Q,) (R- Q,) 


WF 12881S 


Figure 6. Propagation Delay and Transition Times 


+1110 mV 
D,, INPUTS 
+310 mV 
+1110 mV 
CP,, CP, INPUTS 
+310 mV 


WF 12861S 


Figure 7. Setup and Hold Times for Data to Clock 


January 30, 1986 6-281 


Signetics ECL Products Product Specification 


Latch 10175 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voc2 = +2V £0.010V, Veg = -3.2V 
+0.010V. 
. Decoupling 0.1uF and 25yF from GND to Vcc, 
| ale a} F | 0.01 uF and 25uF from GND to Ver. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


+2.0V + 0.010V 


= Decoupling capacitors should be placed as close as 
PULSE physically possible to the DUT and lead length 
GENERATOR should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 

HIGH or LOW state consistent with the LOGIC 
SCOPE x function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


8 
| 25uF | 0.01uF | 


-3.2V + 0.010V 


TC05481S 


Figure 8. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


ty(k) see 


tw(H) —————+ 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 
{THLE 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20+0.2ns | 2.0 +0.2ns 


Figure 9. Input Puise Definition 
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DESCRIPTION 


The 10176 includes six high-speed mas- 
ter-slave D-type flip-flops with one com- 
mon input Clock for all six. Data enters 
into the master during the LOW state of 
the Clock and is transferred to the slave 
during the positive-going Clock transi- 
tion. Due to the master-slave structure of 
the device, a change in the information 
present at the data (D,) input will not 
modify the output information at any 
other time. All unused inputs must be 
tied LOW to Vy or Veg. 
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10176 
Flip-Flop 


Hex D-Type Master-Slave Flip-Flop 
Product Specification 


TYPICAL PROPAGATION 


TYPICAL SUPPLY CURRENT 


re DELAY (-leE) 


ORDERING CODE 


PACKAGES 


PIN DESCRIPTION 


PIN CONFIGURATION 


Figure 1 


6-283 


CD08640S 


COMMERCIAL RANGE 


Vec1 = Vec2 = GND; Vee = -5.2V 


Ta =-30°C to +85°C 


Plastic DIP 10176N 
Ceramic DIP 10176F 


LOGIC SYMBOL 


Figure 2 


LS10460S 
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Flip-Flop. a 10176 


FUNCTION TABLE 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 

TO OTHER FLIP-FLOPS L = LOW state (the less positive voltage) = 
vee X = Don't Care 


NOTE: 
C at LOW state; data enters into the master. A clock H means a clock transition from a LOW to a HIGH state; 
data transfer to the slave output. 


Figure 3. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER ; 10K ECL 


VIN Input voltage (Vin Should never be more negative than Veg) 0 to Veg 


ic. OUDn coures curren aa 
ca 


VEE Supply voltage 


Storage temperature -55 to +150 


Ceramic package +165 
Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
ian win [ nom [ wax | 


i aoc Moen eee, CREO Oto a ee OL 
| Mee Supply voltage (negative) | se 
i a a Ee 
ie ae ae ee 
| Tanvasrc | [| -700| mv | 
Ei EL ee ae ee 
| Tas25c [aris] | | mv | 
| Tarresre |-oas] || mv | 
| Tar-aore || [-1500] mv | 
| Taceaere | ff -te75| my 
rire ee 
| Tan-aore |-1eo0] || mv 
| Tan+26rc |-se60| | | mv | 
| Tasasro |-se25| || mv | 


NOTE: 
When operating at Vege other than specified voltage (—5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


PARAMETER | min | TYP | MAX | UNIT TEST CONDITIONS? 
reetiaoa Tas S302: e108? az ~890 Apply Vitmin to CP input with Vinmax applied to all other 


WiGH lever = |_Ta==90°_[-t080} || mv 
Vout output threshold | Tp = +25°C }-980{ | | mv Apply Vitmin to CP input with Vinmax applied to all other 
voltae inputs. Raise CP from Vitmin to Vint and measure Vout. 
, Ta=tesrc | -910| || mv _ | 
poe ee a a Apply V to all inputs. Raise CP input from V to 
= ° a iLmin , iLmin 
Ta = +85°C | | | 1895 | | mv | 
Ta=-30°C |-1890] | -1675 
LOW level Tx=+25°C | -1850 — 1650 Apply Vitmin to all inputs. Raise CP input from 
output voltage = eC non 4 ner Vitmin tO Vinmax. Measure Vo-. 
A= +85° ~ = m 
_ _ Apply Vitmax to each Dr input under test, one at a 
Ta = +25°C ae ae eee time, with Vitmin applied to all other inputs. 
he : 
input Ta =-30°C P| | 495 | wa | ; | 
current | CP : Apply Vitmax to C input with Vi_min applied to all other 
7 Tan+25¢ | || 310 | HA | inate 
LOW level Ty = +25°C Oe — ale - =< end Apply Vitmin to each input under test, one at a time, 
input current with Vinmax applied to all other inputs. 
Ta=+esrc | 03 | | | uA | 
current 
Ta=te5rc | || 121 | ma | 
HIGH level 
output voltage 0.016 V/V 
compensation 
LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Flip-Flop 10176 


NOTES: 
V (-s1omy) Vimax  — Maximum HIGH level input voltage (the most positive Vjy). 
OHmax (— SUM) ea rr Vint - HIGH level input threshold voltage. 
Vormin (— 960mV) Ccvcrtitpg GE gud Viet ~ LOW level input threshold voltage. 

Vonrt (— 980 mV) A Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
raid VoHmin  — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
condition. 

Votr (— 1630 mV) = VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) Vopbkbkbh VoLt ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1850mV) WLLL Votmax ~ Maximum LOW level output voitage (the most positive Vo.) under the specified input and loading 

V V conditions. 
(—1880mV) m Votmin  — Minimum LOW level output voitage (the most negative Vo.) under the specified input and loading 
aur |) Vint conditions. — ; mat: 
(— 1475mV) (—1105mvV) Ves ~ Reference bias voltage (the internally generated reference voitage which is used to set the input 
and output threshold level). 


S WN 
NN 


ae 


NJ 


DFO5480S 


Figure 4. Transfer Characteristics 


Ta = -30°C Ta = +25°C Ta = +85°C 
a Min | Max [ax [win [max | 
fuax Maximum clock frequency 125} | eed 


tpt Propagation delay 16 | 4.6 1.6 
tpy_ CP to Q, 16 | 46 1.6 
4.1 
1 


TEST CONDITIONS 


Z 
< 
ao) 


ie) 
BSA AA 
ome) oon 
N bh 
m ol] @ Oo 
fA 
AOA 


Figs. 5, 7, 8 


t; Setup time D, to CP 2 
t, Hold time D, to CP 


triH Transition time 
trHL 20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 5, 7, 8 


AC WAVEFORMS 


+1100 mV 
CP INPUT 
+310 mV 


Q,, INPUTS 


WF 12900S 


Figure 5. Propagation Delay and Transition Times for CP to Q, 


+1110 mV 
D, INPUTS 
+310 mV 


+1110 mV 


CP INPUT 


+310 mV 
WF12890S 


Figure 6. Setup and Hold Times for D, to CP 
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Flip-Flop 10176 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1.Voct = Veco = +2V +0.010V, Vee =-3.2V 
+ 0.010V. 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01yF and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR [sve our | capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to Jess than 1/4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE 5 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA \/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Le are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C_ = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25uF | 0.01uF 


—3.2V +0.010V 


TC05710S 


Figure 7. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 
{THLE 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veo = +2.0V +0.010V, Ver = -3.2V +0.010V, V7 = GND (OV) 


Amplitude | Rep Rate | Pulse Width 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10179 is a Look-Ahead Carry Block. 
It can be used in conjunction with the 
10181 4-bit arithmetic/logic unit to per- 
form a high order look-ahead carry, in 
applications requiring high-speed arith- 
metic operation on long words. All un- 
used inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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Look-Ahead Carry Block 


Look-Ahead Carry Block 
Product Specification 


TYPICAL PROPAGATION 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Ceramic DIP 


PIN DESCRIPTION 


DELAY 


PIN CONFIGURATION 


Figure 1 
6-288 


CD08650S 


(lee) 


TYPICAL SUPPLY CURRENT 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 


Ta =-30°C to +85°C 


10179N 
10179F 


DESCRIPTION 


Carry Input 
Carry Propagate Input 
Carry Generate Inputs 


Carry Outputs 


Carry Propagate Output 


Carry Generate Output 


LOGIC SYMBOL 


Go 


G1 


G2 G3 Po Pi Pa 


Figure 2 


L$10470S 
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Look-Ahead Carry Block 404179 


Cr+2 


PG 


GG 


LD04931S 
Figure 3. Logic Diagram 


LOGIC FUNCTION 
Pg =P;1+Po+3+Py, Ph =Pp-1 
Gq = G4 (Gg + P4) (G2 + Pg + P4) (Gy + Po + P3+ Py), Gp = Gn—1, Pn =Pn-4 
Cy +2 = Ge (Gy + Po) (Cp + Py + Po), Gp = Gp-1, Pa =Pr-1 
Cn+4 = Gq (G3 + Pa) (G2 + Gg + Pa) (Gy + Po + Pg + Pa) (Cp + Py + Po + Pg t+ Pa), Gp = Gn_4, Pn = Pn-1 
In Positive Logic: H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
The overall carry function is invariant with the polarity (positive or negative) of the logic if the P and G inputs are interchanged. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


10K ECL 


aS 
> 
wv 
> 
= 
mm 
=| 
mr 
=) 


Supply voltage 


Input voltage (Vin should never be more negative than Vee) 0 to Veg 
lo Output source current | -50 
Storage temperature - —_ -55 to +150 
Maximum junction temperature a 
+150 
DC OPERATING CONDITIONS 
10K ECL 


NIT 


a asveneerrsanemrnntnnedeeria mere mse errrreryereenemnnam fin TURRET Perham eho 


-5.2 


I 
ce) 
Oo}; °o 
Cc 
<j< 


Ta=-30°C |-1890 


3 
< 


| min_| Nom 
sae 
ne 
Tasssore: fl. | mV 
HIGH level input voltage | Tastee | | | -81 
— Ptasceore [ras] [| mv 
HIGH level input threshold voitage eae mV 
en Tazresre [-1005] [| mv 
LOW level input threshold voltage 2 mV 
mv 
| mv | 
Vit LOW level input voitage -1850 
aoe 
Ta a Operating ambient temperature -30 +25 | +85 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’ 


TEST CONDITIONS? 


For GG output, apply Vinmax to all G, inputs with Vitmin 
applied to all other inputs. 


HIGH level Ta =+25°C 
output voltage a 860 | 


HIGH level Pine We ere 
gat, [arses [om [Tr 
LOW level Tan-30¢ [| | 
eters Tae eee lal. 
voltage Ta=+eec | | 


Ty = -30°C 
Ta = +25°C 


For GG output, apply Viy7 to each G, input, one 
at a time, Viymax applied to all other Gp, inputs. 


For GG output, apply Vi_7 to Gg input with Viumax 
applied to all other inputs. 


LOW level 
output voltage 


For GG output, apply Vi_min to all Gp, inputs with 


VoL 
Vitmax applied to all other inputs. 


Go, Gi, 
Cr inputs 


Apply Vinmax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


HIGH 
level 
input 


Apply Vinmax to Po input with Vi_min applied to all 


he other inputs. 


Eas 
eal 
oe 
eae 
| | 
eel 
ane ier 
[eee eed 
re ee 
oe ee 
omen! 
= 
Eze 
ee! 
ie 
| 05 | 
zoe 


current 
Ta = -30°C 
P31, P3 T, = +25°C Apply Vinmax to each input under test, one at a time, 
inputs A with Vitmin applied to all other inputs. 
Ta = + 85°C 
Ta = -30°C 
Po | Ta=+25°C | Apply Vinmax to P3 input with Vi_min applied to all 
Taeesiee other inputs. 


LOW level 
input current 


Apply Vitmin to each input, one at a time, with 


Ta = +25°C 
Vimax applied to all other inputs. 


Nit 


© 
on 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage : V/V 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional noise 
immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying power for at 
least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the printed circuit board. Test 
voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vj,). 
Vormax (~ 810mV) GUUet ti Vint ~ HIGH level input threshold voltage. 
Vonimin (— 960 mV) eee os YE ez =d Vitt - LOW level input threshold voltage. 
Vont (— 980 mV) y Z ; Vitmin —Minimum LOW level input voltage (the most negative Vj). 
q VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. eee Be 
Voxr (— 1630 mV) a!) 2 ae Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) Yj ebacz VoLt ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VL WL Votmax - plete LOW level output voitage (the most positive Vo.) under the specified input.and loading 
V V conditions. is 
(- 1880 mV) | V) Votmin — Minimum LOW level output voltage (the most negative Vo;,) under the specified input and loading 
Vuir IHT conditions. iad 
(-1475mV) (- 1105mV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
; _ and’ output threshold level. 


(SELES AM, 
ae z 


ASS 


y 
j 


ANY 
So 
SINAN 


NS 


W 
awk 


BB 
(-1290mV) 
DFOS480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C |Ta=+85°C 
| PARAMETER TEST CONDITIONS 


tpLH Propagation delay 
tpH_ Pp, to PG 


tpLH Propagation delay 


tpH_ Cp to Cr+ 2 Figs. 5, 6, 7 


tp_H Propagation delay 
tpH_ Gry to GG 


thy Transition time 
tru, 20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 
Pp, Cn, G3 INPUTS 


+310 mV 


PG, C,,, CG OUTPUTS 


WF12960S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2,0V + 0.010V NOTES: 
1. Vocoi ™ Voce = + 2V +0.010V, Veg = -3.2V 


+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01pF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 

PULSE Decoupling capacitors should be placed as close 

GENERATOR as physically possible to the DUT and lead length 
should be kept to less than Y4 inch (6mm). 

. Ail unused inputs should be connected to either 


Vec1 Vece2 SCOPE HIGH or LOW state consistent with the LOGIC 
SCOPE Cr CHANNEL B function required. 
CHANNEL A ne2 4. All unused outputs are loaded with 502 to GND. 


Cris . Ly and Ly are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Ya inch (6mm). 

. Rr = 502. terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission fine between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 4% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 
TCOS560S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTHL is 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Veet = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 4MHz =| 500ns_— | 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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Dual 2-Bit Adder/Subtractor 
Product Specification 


ECL Products 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10180 is a high-speed, low power, DELAY (-lee) 


general purpose adder/subtractor. In- An, Br tO Coy, 4.5ns 70mA 
puts for each adder are: Carry-in (Coin, 


C4in), Operand A (Ao, Ay), Operand B 
(Bo, By). Outputs are Sum (Fo, F4), Sum ORDERING CODE 


(Fo, Fy) and Carry-out (Coout Cour): COMMERCIAL RANGE 
Common select inputs act as control Voc = GND; Vee =-5.2V 
lines to invert A or B for subtraction. A Ta =-30°C to +85°C 


propagation delay of 4.5ns, and Carry-in 
to Carry-out propagation delay of 2.2ns. 
The 10180 is designed to be used in PIN-UDESCRIETION 


special purpose adder/subtractor or in DESCRIPTION 
high-speed multiplier arrays. 
All unused inputs can be left open due to A Operand Inputs 


integrated pull-down resistors which B Operand Inputs 


avoid the need for a supply voltage. Select Inputs 


Carry-in Inputs 


Fo, Fo, Fy, Fy Sum Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CDO8660S 
* L$10480S 


Figure 1 Figure 2 
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Ciin 


DS owe 


Bo ) >» - i 
S; ee ey 


LDudy40s 


Figure 3. Logic Function (One Adder/Subtractor) 


FUNCTION SELECT TABLE FUNCTION TABLE 
FUNCTIONS F 


INPUTS OUTPUTS 


FUNCTION = en A 
So S; A B { Cin F F Cai 
ADD H H 3 L L H Li 
(A+B + C}) H H L H H L L 
H H H & H L L 
Positive Logic: H H H H L H H 
H = HIGH state = 1 aaa caer saa cae al REE a ae 
L = LOW state = 0 H H L L H L L 
Positive logic only: H H L HH L H H 
A’ = A®So = AOSg H H H l. L H H 
B' = BaS, = Bos, H | H H H H L H 
Both positive and negative logic: age ee ae, ap ; Sap 
F=G,, (B+ AB) + Cp, (AB + AB) SUBTRACT H | L L L H L L 
Cout = Cin’ + CinB’ + AB’ (C; +A-B) H L L H L. H H 
H | L L. L L H L 
H L L H H L L 
H L H L L H H 
H L H H H L H 
H L H L H L iL 
H L H H L H H 
Reverse b H L L H LE L. 
SUBTRACT L H L H L H H 
(C,; + B-A) L H L L L H H 
L H i H H L H 
L H H L L L H L 
L H H L H H L L 
L H H H L H by L 
L H H H H L. H H 
(C;-A-B) ——++}———— -— —-—- 
L ie L L L L H H 
L. ke L L H H L H 
L L L H L H L L 
L L. L H H L H H 
L Lk: H 5 L H L L 
L L H L. H L H H 
L L H H L L H L 
L L H H H H L L 


| 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set. forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 

PARAMETER 10K ECL UNIT 

Vin Input voltage (Vin should never be more negative than Veg) V 
Ts Storage temperature -55 to +150 

Ty Maximum junction temperature 
Plastic package | + 150 
DC OPERATING CONDITIONS 
10K ECL 

Vee Supply voltage (negative) | fsa] V 
Vin HIGH level input voltage Ta = +25°C | | -810 | mv | 

Wink HIGH level input threshold voltage Ta=+25°C |-1105] mV 

Vit LOW level input threshold voltage | Ta=t25rc | | mV 

Vib LOW level input voltage | Ta=+25°c |-1850| | mV 
Ta=+85°C |-1825 
Ta Operating ambient temperature | -30 | +25 +85 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc=GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’ 


Ta = -30°C -1060 
output voltage ihe? 
Ta=+85°C | -890 
HIGH level output 
threshold voltage ine e eG eae 


TEST CONDITIONS? 


Using Vitmax 2nd Vitmin, apply a functional 
pattern as indicated in the FUNCTION TA- 
BLE and measure Voy on the respective 
outputs. 


PARAMETER 


S| om | Apply Vint or Vitt to one input at a time 
while applying Vitmax OF Vitmin to all other 
Pf omy | inputs in accordance with the FUNCTION 
TABLE and measure Voynt on the respec- 
S| | tive outputs. 
Apply Vitt or Vint to one input at a time 
while applying Vitmax OF Vitmin to all other 
inputs in accordance with the FUNCTION 


TABLE and measure Vo.t on the respec- 
tive outputs. 


fe 

C 
Ta=+85°C | -910 
Ta = -30°C 
C 
C 


LOW level output ° 
threshold voltage 


Ta =+25°C | -1850 
Ta =+85°C | -1825 


Using Vinmax and Vitmin. apply a functional 
pattern as indicated in the FUNCTION TA- 
BLE and measure Vo, on the respective 
outputs. 


LOW level 
output voltage 


nese neers returner rman sun ss ssn 


Ta = +25°C 
Ta = +85°C 

nt ee Apply Vitimax to each input under test, 
Ta = +25°C one at a time, with Vitmin applied 


input 


current Ta = +85°C 


to all other inputs. 


Ta = +85°C 
Ta = -30°C 0.5 


Ta = +25°C 0.5 
Ta = +85°C 0.3 


Ta =-30°C 


Vee supply T, = +25°C 
current A . 


Apply Vitmin to each input under test, 
one at a time, with Vitimax applied 
to all other inputs. 


LOW level 
input current 


~“N 
oO 


Ta = +85°C 


HIGH level 
output voltage 


compensation 


LOW level 
output voltage Ta = +25°C 
compensation 


Reference bias 
voltage 0.148 
compensation 


AVps 
AVeEE 


NOTES: 

1. The specified limits represent the "worst case’' value for the parameter. Since these "worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


January 30, 1986 6-297 


Signetics ECL Products Product Specification 


Adder/Subtractor 10180 


NOTES: 
Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810 mV) PLITUTTILYy f JO18T4, Vint - HIGH level input threshold voltage. 
OHmin (— 960mV) 1 Le <—nctasip, Y ae wee Vict - LOW level input threshold voltage. 
Vopr (— 980 mV) Vitmin ~ Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoxHmin —Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 
Vor (— 1630mV) VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (~ 1650 mV) Vez in wi VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin(~ pean COLL: Votmax —- ear LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
(- _ tenn mv) Votmin ' — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 
IH 
(—1475mV) | (-—1105mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


SSS 


y 
Y 
,4 
ys 


Ves 
(- 1290 mV) 
DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc =+2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER UNIT TEST CONDITIONS 


tpLH Propagation delay 

tPHL Ao, A1, Bo, By, to Fo, Fy 
tPLH Propagation delay 

tPHL Coin to Coout 


tpLH Propagation delay : : : : 45 oe 


Figs. 5, 6, 7 


tPHL So, S1 to Fo, F, 


© 
NON 


trLy Transition time 
tTHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


An, Bn, Sn, Coin INPUTS 


Fo, F1, Coout OUTPUTS 


: 80% 80% 
Fo, F; OUTPUTS 50% 50% 
20% 20% 
trun» J trie 


WF11810S 


Figure 5. Propagation Delay and Transition Times for Operands, Selects, 
and Carry-in Inputs to Carry-out and Sum Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc = +2V +0.010V, Veg =-3.2V +0.010V. 


2. Decoupling 0.14F and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
25uF | O1LF capacitors should be NPO Ceramic or MLC type). 
mi oY Le fi : 
a5 Decoupling capacitors should be placed as close as 
16 


+2.0V + 0.010V 


physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


function required. 
SCOPE 4. All unused outputs are loaded with 502 to GND. 
CHANNEL B 5. Ly and Lo are equal length 50Q impedance lines. L3, 


La 
i 
50!) ae: the distance from the DUT pin to the junction of the 


PULSE re 
GENERATOR } 

SCOPE 
CHANNEL A 


Cc. SR, cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
i 6. Ry = 502 terminator internal to Scope. 
— 7. The unmatched wire stub between coaxial cable and 
2 a7 pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. Alt 502 resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 


TCO5571S 


Figure 6. AC Test Circuit for 10180 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
tri tTHL <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Voce =+2.0V +0.010V, VEE =-3.2V +0.010V, Vr = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10181 is a high-speed, Arithmetic 
Logic Unit. It performs 16 logic opera- 
tions and 16 arithmetic operations on 
two 4-bit words. Arithmetic or logic mode 
of operation is selected by the mode 
control (M). Arithmetic logic operations 
are selected by a 4-bit select input 
(So -— S3) in accordance with the function 
table. The device provides a group Carry 
Propagate (PG) and a Carry Generate 
(GG) for high-speed operations on very 
long words, using a 10179 as a high 
order look-ahead carry block. The inter- 
nal carry is enabled while the mode 
control input (M) is LOW (arithmetic 
operation). 


All unused inputs can be left open due to 
_ integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10181 
Arithmetic Unit 


4-Bit Arithmetic Logic Unit/Function Generator 
Product Specification 


TYPICAL SUPPLY CURRENT 
(~lee) 


130mA 


TYPICAL PROPAGATION 
DELAY 


4.2ns 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10181N _ 
Ceramic DIP 10181F 


PIN DESCRIPTION 


Ao-A3, Bo- Bg Operand Inputs 
| So-Sp sd Function Select Inputs 
Cr Carry Inputs 


Data Outputs 


Carry Output 
Carry Generate Output 


PIN CONFIGURATION LOGIC SYMBOL 


21 20 18 «19 #16 «#«11:«210~=«9 


C,A0 Bo A1 Bi Ag Ba Ag Bz 
M Cars 
So 
Si 
S2 
S3 


GG 


LS10491S 


CD08670S 


Figure 1 
6-300 


Figure 2 
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MV/ 


LDOSS500S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


FUNCTION SELECT INPUTS LOGIC FUNCTION MODE ARITHMETIC OPERATION MODE 
| ss | se | ss | Se F (M= HIGH) F (M= LOW; 6, = LOW) 


A 

A plus (A-B) 

A plus (A-B) 

A times 2 

(A +B) plus 0 

(A +B) plus (A-B) 
A plus B 

A plus (A + B) 

(A + B) plus 0 

A minus B minus 1 
(A + B) plus (A-B) 
A plus (A + B) 
minus 1 (two's complement) 
(A-B) minus 1 
(A-B) minus 1 

A minus 1 


o PI >i >! 


+ @ 


WS di > > I>! 
oI * 


ELLE mere ee el Le eee 
Le er Lae er Lee Pr Ler eR 
Zee er a ea Se ae 


L 
L 
L 
L 
L 
L 
2 
L 
H 
H 
H 
H 
H 
H 
H 
H 


Positive Logic: H = HIGH state = 1 
L=LOW state =0 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground sor |, Oe | 
VEE Supply voltage (negative) = ae 


HIGH level input voltage 


Ty Maximum junction temperature 


Cc 


tas te5r6 [mi005[ | | mv 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-302 


Signetics ECL Products Product Specification 


Arithmetic Unit 10181 


DC ELECTRICAL CHARACTERISTICS Voc1 = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified! ? 


PARAMETER Soin | TYP UNIT TEST CONDITIONS? 
HIGH level 


Ty = +25°C 
Ty = +85°C 
Ta=-30°C | | 
Ta=ta5rc | | 
Ta = +85°C a 
Ta = +25°C 
Ty = +85°C 


< 


All input/output combinations in accordance 
with the functional table. Input conditions: 
Vitmins Vitmax (for Von and Vo.) or Vitt, 
Vint (for Vout and Vo_7). 

Only 1 input at a time should be at Viy7 or 
Vict. All other inputs should be at Vitmax or 
Vitmin during test. 


HIGH level output 
threshold voltage 


3 
< 


-1655 
-1630 
~1595 
-—1675 
-1650 
-1615 


LOW level output 
threshold voltage 


LOW level 


output voltage 


3 3 
zl2lZ 21=12\2 


Ta = -30°C 350 pA 
An 
inputs Ta = +25°C 220 BA 
Ta = +85°C 220 pA 
oe ah Apply Vitimax to each. input under test, 
245 pA one at a time, with Viimin applied 


to all other inputs. 


Ta =-30°C 
ai Ta = +25°C 
inputs A 
Ta =+ 85°C 
HIGH Ta = -30°C 
level Sn 
= + 
input inputs Ta ae 
current Ta = +85°C 
Tae =30°C 
Ch 
input Ta = +25°C 
Ta = +85°C 


245 
425 
265 
6 
6 


rir 
>| > 


nN 
n 
= 
> 


p 
oO 
= 
> 


Apply Vinmax to Cr input with Vitmin applied 
to all other inputs. 


N 
<e) 


= 
> 


0 


= 
> 


290 
Ta = -30°C 320 pA 
. M Ta = +25°C 500 A Apply ViHmax to M input with Vitmin applied 
input to all other inputs. 
Ta = + 85°C 200 A 


Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


‘= 
> 


Apply Vitmin to each input under test, 
one at a time, with Vitimax applied 
to all other inputs. 


LOW level 
input current 


31 
> 


‘s Es = 


Vee supply 
current 


= 
bh 
oO 
3 

> 


Apply Vinmax to all inputs. 


mA 


— 
,] 
o 
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Arithmetic Unit : 10181 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 


AV HIGH level 
Ae output voltage 
‘s compensation 


LOW level 
output voltage 
compensation 


UNIT 


TEST CONDITIONS? 
V/V 
V/V 
IV 


oe 
NOTES: 


1. The specified limits represent the "worst case’ value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


AVoL 


Ace Ta = + 25°C 


Reference bias 
voltage 
compensation 


AVpB 
AVeE 


Vv NOTES: 
me Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Voxmax (~ 810mV) . Viet ~ HIGH level input threshold voltage. 
Vormin (~ 960mV) Vit — LOW level input threshold voltage. 

Vonr (- 980mV) 4 j Vitmin - Minimum LOW level input voltage (the most negative Vj). 

Gg y AUARANTEEO VoHmax — eee HIGH level output voltage (the most positive Voy) under the specified input and loading 
3 condition. 

Ve OPERATING VoHmin - Minimum HIGH level output voltage (the most negative Voy)) under the specified input and loading 

VAR] AREA diti 

S44 condition. 

Voir (— 1630mV) 2 A = TvP Vout HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (7 1650 mV) ey Miter, VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1850 mV) LLL Yt Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

V conditions. 
(-1880mV) | (-B10mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir Vint conditions. 
(-1475mvV) (—1105mvV) VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Vep and output threshoid level). 
(- 1290 mV) 


DFO5480S 


Figure 4. Transfer Characteristics 
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Arithmetic Unit 10181 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = +85°C 


PARAMETER Max | UNIT | TEST CONDITIONS’ 
Propagation delay 5.4 ns Figs, 5;. 6;.7 
Cr to Chi4 ns Ao, Ai; Az, Ag 
Transition time? Figs. 5, 6, 7 
Ch to Ch+a Ao, A1, Az, Ag 
Propagation delay Figs. 5, 6, 7 
Transition time? Figs. 5, 6, 7 
Propagation delay , 

A; to F, Figs. 5, 6, 7 
Transition time® : 

Ay to Fy Figs. 5, 6, 7 
Propagation delay Figs. 5, 6, 7 
A; to PG So, S3 
Transition time? Figs. 5, 6, 7 
A; to PG So, $3 
Propagation delay Figs. 5, 6, 7 
A; to GG Ao, Az, Ag, Cn 
Transition time? Figs. 5, 6, 7 
Ay to GG Ao, Ag, A3; Cy 
Propagation delay Figs. 5, 6, 7 
Ay to Ch+4 Ao; Ao, A3, Ch 
Transition time* Figs. 5, 6, 7 
Ai to Cnhi4 Ao, Az, As, Ch 


Figs. 5, 6, 7 
S3, Ch 


Figs. 5, 6, 7 


Propagation delay 
B, to F, 


Transition time 


B, to F; S23, Cn 
Propagation delay Figs. 5, 6, 7 
B, to PG So, $3 


Transition time@ 
B, to PG 


Propagation delay : Figs. 5, 6, 7 
B, to GG 8.6 ns $3, Cy 
Transition time? 1.5 3.0 5.0 1.2 5.4 ns Figs. 5, 6, 7 
B, to GG 1.5 3.0 5.0 1.2 5.4 ns $3, Ch 
Propagation delay 1.8 8.2 2.0 6.0 8.0 2.0 8.7 ns Figs. 5, 6, 7 
By to Chsa 1.8 8.2 2.0 6.0 8.0 2.0 8.7 ns S3, Cy 
Transition time? 0.9 3.1 1.0 2.0 3.0 1.0 3.2 ns Figs. 5, 6, 7 
By to Casa 0.9 3.1 1.0 2.0 3.0 1.0 3.2 ns Sa, Cp 
Propagation delay 2.4 10.3 3.0 6.5 10.0 3.0 10.8 ns Fias. 5. 6.7 
M to Fy 24 | 103} 30 | 65 | 100] 3.0 | 108 | ns ocr: 
Transition time? 1.1 5.1 1.5 4.0 5.0 1:5 5.3 ns Figs. 5. 6. 7 
M to Fy 116} 54 15 | 40 | 50 | 15 | 53 | ns SoS) 
Propagation delay 2.5 10.7 3.0 6.5 10.0 3.0 10.8 ns Figs. 5, 6, 7 
S; to Fy 2.5 10.7 | 3.0 6.5 10.0 | 3.0 10.8 ns Ay, By 
Transition time@ VA 5.4 1.5 3.0 5.0 1:5 5.4 ns Figs. 5, 6, 7 
S; to F; 1.0 5.4 1.5 3.0 5.0 1.5 54 | ns As, Bs 
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Arithmetic Unit 10181 


AC ELECTRICAL CHARACTERISTICS (Continued) 


. Ta =-30°C Ta = +25°C Ta = +85°C 
PARAMETER 


UNIT 
tpLH Propagation delay 2.0 6.0 8.0 2.0 8. 
tpHL S; to PG 2.0 6.0 8.0 2.0 8. 


TEST CONDITIONS! 


Figs. 5,6,7. 


1.7 8.3 4 

1.7 8.3 4 

0.8 5.1 5.2 

0.8 5.1 5.2 A3, Bg & 2) 
teLH Propagation delay 1.6 9.3 2.0 6.0 9.0 9.9 Figs. 5, 6, 7. 
tpHL S; to Chg 1.6 9.3 2.0 6.0 9.0 9.9 A3, B3 
tTLH Transition time? 0.9 5.3 1.1 3.0 5.0 1.0 5.2 , 6, 
tTHL S$; to Ch+4 0.9 5.3 1.1 3.0 5.0 1.0 5.2 

1.5 9.6 ri 

1,5 9.6 7 

0.8 6.2 5 

0.8 6.2 5 


try Transition time 
tTHL S; to PG 


Figs. 5, 6, 7 
A3, B3 


Figs. 5, 6, 7 
As; B3 


tPpLH Propagation delay 2.0 6.0 9.0 1.9 9. 
S$; to GG 2.0 6.0 9.0 1.9 9. 
0.8 3.0 6.0 0.8 6. 
0.8 3.0 6.0 0.8 6. 
NOTES: 


1. Apply 1110mV to pins listed with 310mV applied to all other inputs. 
2. All transition times are from 20% to 80% and 80% to 20% (refer to Figs. 5, 6, 7). 


AC WAVEFORMS 


Transition time 
S, to GG 


+1110mV 


ALL INPUTS 50% 


ALL OUTPUTS 


WF11820S 


Figure 5. Propagation Delay and Transition Times 
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Arithmetic Unit 10181 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voco1 = Veco = + 2.0V +0.010V, Vee = -3.2V 
+0.010V 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.14F 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 

CHANNEL A . All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in fength (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


+2.0V + 0.010V 


0.01uF | 


~3.2V + 0.010V 


TCO5580S 


Figure 6. AC Test Circuit for 10181 


+1110 mV 
NEGATIVE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


{THLE baa 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 4MHz =| — 500ns_—_| 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10188 includes six buffers offering 
individual inputs and outputs and a com- 
mon Enable input, driving all outputs 
LOW. Each input is connected to Veg via 
a pull-down resistor resulting in high 
input impedance and eliminating the 
need for connecting unused inputs 
LOW. 


Due to open emitter outputs the 10188 
features OR capability with high fan-out 
for driving 5022 lines. 


January 30, 1986 


10188 


Hex Buffer 


Hex Buffer With Enable (Non-Inverting) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ee 


ORDERING CODE 


COMMERCIAL RANGE 
Vcc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10188N 
Ceramic DIP 10188F 


PIN DESCRIPTION | 


Common Enable Input 
Data Outputs 1 - 


PIN CONFIGURATION LOGIC SYMBOL 


cp08680S 


LS10500S 


Figure 1 Figure 2 


6-308 853-0684 82178 


Signetics ECL Products Product Specification 


Hex Buffer 10188 


FUNCTION TABLE 


INPUTS OUTPUT 
Q 


n 


LOGIC FUNCTION 


Qn = Dn -E 
en Positive Logic: 
Figure 3. Logic Diagram (One Buffer) H = HIGH state = 1 
L = LOW state =0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


" PARAMETER 10K ECL 


lo 
s 


Output source current 
T Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +155 


DC OPERATING CONDITIONS 


ee [min [ nom [wax | 


| Veo Voce Cireuit ground 
Vee Supply voltage (negative) | -5.2 are es 
| Tannsorc | || -890 | mv | 

HIGH level input voltage | Tastasrc | | | -810 | mv | 

| Tastes | | | -700 | mv | 

| Tax-aore |-1205] || mv 

HIGH level input threshold voltage | Ta=t25rc j-1105] | | smv | 

| Tansesrc [-1095) || my | 

| Tas-30re | || =1500] mv | 

LOW level input threshold voltage | Ta=tasrc | | f-1475] mv | 

| Ta=sesc | | [-1440/ mv | 

| Ta=-a0% |-1890) || mv 

LOW level input voltage Ta = +25°C }-1850} | [som 

| Tastesrc |-1025] || mv 

Ta Operating ambient temperature 30 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg =—-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to ~2.0V +0.010V unless otherwise specified’? 


TYP UNIT TEST CONDITIONS? 


= mV 
nv 


PARAMETER 
-890 
-810 
-700 


HIGH level 
output voltage 


Apply Vitmin to E input with Vitimax applied 


VoH to all other inputs. 


3 


Apply Vi_t to E input with Viimax applied to 
all other inputs. 


HIGH level output 
threshold voltage 


3 


VOHT 


3 


°C 
°C 
C 
°C 
Ta = +85°C 

°C 

Ta = +85°C 

°C 

C 

°C 

°C 

°C 

C 


LOW level output Apply Vint to E input with Vinmax applied to 


Apply Vimax to E with Vitmin applied to 


oo all other inputs. 


290 


T 
Vout threshold voltage = Gey ON all other inputs. 
= -1595 mV 
Vv ee Ta =+25°C | -1850 ~1650 | mV_ | Apply Vitmin to all inputs 
Ta=+85°C | -—1825 -1615 mV 
Other oe ‘s Apply Vinmax to each input under test, 
: 265 one at a time, with Vitmin applied 
pee nes to all other inputs 
| level Ta = +85°C | 265 sos 
IH 
input 460 
current 


T, =-30°C 
mut (TAT +26°C 
=+ 
input Ta at 
Ta = +85°C 
Ta = -30°C 
panauine 
I input current ies 
Ta = -30°C 


Ta = +25°C 
Ta = +85°C 


= 


Apply Viitmin to each input under test, 
one at a time, with Vitmax applied 
to all other inputs. 


Vee supply 
current 


> 


ioe) 
zp 
Eis E/E EE 


Bib 
> 


46 


mA 


HIGH level 
output voltage 
compensation 


AV LOW level 
a output voltage Ta = +25°C 0.250 V/V 
EE —_ compensation 


Reference bias 
voltage 
compensation 


NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Hex Buffer | 10188 


Vout Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint ~ HIGH level input threshold voltage. 
Votimax (— 810mV) _}. Grreeatttty, YPLLLEES Vitt - LOW level input threshold voltage. . 
Vonmin (— 960mV) Coeentpags 2 sues, Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
Vont (— 980 mv) 44 j VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
‘4 condition. 
y Z GUARANTEED Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Z, 4 OPERATING condition. 
7 Ve AREA VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vour (— 1630 mV) 2 M,' Typ Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax!— 1650mV) “ree by Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (~ 1850mV) LLL LM Vin conditions. . _ | 
Vimin | ZA mae Votmin Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(- 1850 mV) (- 810mV) conditions. 
Vir Vint . Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
(- 1475mV) (—1105mvV) and output threshold level. 
Vv 
(—1280mV) 


OF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS peers = Voce = +2.0V +0.010V, Tcsewe =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tpiy Propagation delay : ; . 
tPHL Dp, to Q, ; : : : ; RIGS: 218 


teLH Propagation delay : : : . : : 

tPHL E to Q, : : : : : IGS Bi Ms 8 
tTLH Transition time ; ? : : ; ‘ 

try, 20% to 80%, 80% to 20% | 1. Figs. 5, 6, 7, 8 


AC WAVEFORMS 


+1110mV 


Dy INPUTS 50% 


+310mV 
Qy OUTPUTS 50% 50% 


20% 20% 


WF11830S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1110mV 
E INPUT 


Qn OUTPUTS 


WF11841S 


Figure 6. Propagation Delay and Transition Times for Enable To Output 
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Hex Buffer - | 104 88 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 1. Voc1 = Vec2 = +2V +0.010V, Vee =-3.2V 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 

Se . F ml F | 0.01 uF and 25uF from GND to VEE. (0.01 and 0.1 iF 

at ay uae capacitors should be NPO Ceramic or MLC type). 

IL ; = = Decoupling capacitors should be placed as close as 
L, 


PULSE 
GENERATOR 


physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL B function required. 

All unused- outputs are loaded with 5022 to GND. 

. Ly and Ly are equal length 5022 impedance lines. Lg, 

the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 

Scope, should not exceed 1/4 inch (6mm). 

Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 

better. 


} SCOPE 
CHANNEL A 


oe 


N® 


© © 


| 25 uF 0.01LF 


-3.2V +0.010V 
TC052208 


Figure 7. AC Test Circuit for 10188 


+1710 mV 
NEGATIVE 
PULSE 
—_—— +310 mV 
+1110 mV 
POSITIVE 
PULSE 


20% 


+310 mV 


trLH trHi— ee 


WEF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


tTLH 


_ ; trHL 
2.0 +0.2ns 


2.0 +0.2ns 


Figure 8. Input Pulse Definition 


evn anovananemetrto ements argh AT he SCOLAIRE AD ermine ene eet utp trp: AEA ARs TR AONE tPA 1 Yeu Ve 
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Inverter 


Hex Inverter With Enable 
Product Specification 


ECL Products 


DESCRIPTION 
The 10189 includes six inverters offering 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


DELAY (-leEe) 
individual inputs and outputs and a com- 


mon enable input, driving all outputs 


a pull-down resistor resulting in high 


input impedance and eliminating the COMMERCIAL RANGE 
need for tying unused inputs LOW. Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =~30°C to +85°C 


Due to open emitter outputs, the 10189 ; 
features OR capability with high fan-out pesca eisiy 
for driving 5022 lines. Ceramic DIP 10189F 


PIN DESCRIPTION 
DESCRIPTION 


Data Inputs 
Common Enable Input 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08690S 


LS10510S 


Figure 1 Figure 2 
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LOGIC FUNCTION 

Qn = Dn + E 

Positive logic 

H = HIGH state (the more positive voltage) = 1 

L = LOW state (the less positive voltage) = 0 
LD04961S 


Figure 3. Logic Diagram (One Inverter) 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 
VEE Supply voltage ee ee 
Vin Input voltage (Vin should never be more negative than Veg) 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


UNIT 


°C 


[s}é}6[3}<|<| £ 


PARAMETER 


Vec1, Voce Circuit ground 
Vege Supply voltage (negative) 


Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta =-30°C 
Ta = +25° 
Ta = +85°C 
Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta =-30° -1890 
Ta=+25°C | -1850 
Ta=+85°C | -1825 


Ta Operating ambient temperature ~30 +25 | +85 


=k 
=] 
A 
m 
2) 
r 
Cc 
< 
= 


-89 m 
-81 mV 
mV 


< 


HIGH level input voltage 


—1205 


3 


HIGH level input threshold voltage 


3 


-1035 
~1500) mV 
mV 


mV 


LOW level input threshold voltage 


-144 


Oo 


3 


3 


LOW level input voltage 


3 


3 


1 1 
~— 
Ss 3 
™ oO 
ol 


3° 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Inverter : 10189 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to +2.0V +0.010V unless otherwise specified’ 
PARAMETER | MIN TEST CONDITIONS? 
Ta=-30°C | -1060 | | -890 | mv 


HIGH level 
output voltage 


Vou Apply Vitmin to all inputs. 


Apply Vitt to each Dp input one at 
a time, with Viimin applied to E 
input and Vitimax applied to all 


other inputs. 


Ta = -30°C - 1080 
HIGH level output is 
threshold voltage 


Ta = +25°C 
= Cc 


VOHT 


Vee supply 
current 


ise) 
e 

aS 

oO 


o 
>) 
_ 
ron) 
tf feell Ep 


Ta =-30°C -1655 Apply Vint to each Dr, input one at 
V LOW level output °C Foe 41 a time, with Viimin applied to E 
Clr threshold voltage input and Vitmin applied to all 
pomVv other inputs. 
‘C pm 
Vo LOW level °C [mv | Apply Vinmax to all D, inputs with Vitmin 
L : ee 
output voltage applied to E input. 
ee Laie ee HED Apply Vinmax to each input under test, 
HIGH inputs Ta = +25°C a aa 265 one at a time, with Vi_min applied 
- to all other inputs. 
ra Taree | || es 
current os LD eeecedis a ae dae a . : 
Laie (eee ot Apply Vitmin to each input under test, 
hie pow deve Ta = +25°C | os | | one at at time, with Viy applied 
InpuL -cument to all other in Juts ~ 
ma 


aS 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVoH 


AVoL 


Ta = + 25°C 


Reference bias 
voltage 
compensation 


AVes 
AVEE 


NOTES: 

1. The specified limits represent the "worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Inverter 10189 


NOTES: 

Vimax: — Maximum HIGH level input voltage (the most positive Vj). 
waeewe, Vint - HIGH level input threshold voitage. 
GF sorcad. Vit - LOW level input threshold voltage. 

j Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (~ 1630 mV) th oe TYP VoHT ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) ie // titre; Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vo tmin (— 1850mV) VILL Yt bls Votmax  - ele LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
(—1880mV) Votmin  — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (— 1105mV) VesB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(— 1290 mV) ; 


Vonmax (— 810 mV) 

/, NOM MM OM Miffy 

Voumin ( al 960mV) wecncheags UY 
Vour (— 980 mV) 


‘al 
WN 


SOS 
SS 


aw 


SS 


RA 


Z 
7 


SS 
aeetl 


\ 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
tPHL Dn to Qn 


tpLy Propagation delay : : ; ; : : : : 

teHL E to Q, : : ‘ : : : ; PIGS: 05-150 

tTLH Transition time : . : Oo } 3. . : : 

try, «20% to 80%, 80% to 20% ; Rigs: Sx85.05°9 
AC WAVEFORMS 


+1110mV 
Dp INPUTS 


Q, OUTPUTS 


WF11851S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1110mV 
E INPUT 


+310mV 


Q, OUTPUTS 


WF11860S 


Figure 6. Propagation Delay and Transition Times for Enable to Output 
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Inverter 10189 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V 20.010 1. Voc1 = Voce = + 2V £0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE a uF mt F 0.01uF and 25yF from GND to Vee. (0.01 and 0.1 uF 
GENERATOR an capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE re SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A \Y/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. GC. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


| 25 uF 0.01uF 


-3.2V+0.010V 
TC052308 


Figure 7. AC Test Circuit for 10189 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 
ttt THe 
WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 =GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20 +0.2ns | 20 +0.2ns 


Figure 8. Input Pulse Definition 


January 30, 1986 6-317 


Signetics 


ECL Products 


DESCRIPTION 

The 10192 contains four line drivers with 
complementary outputs. Each driver has 
a Data (D,) input and shares an Enable 
(E,) input with another driver. The two 
driver outputs are the uncommitted col- 
lectors of a pair of NPN transistors 
operating as a current switch. Each 
driver accepts 10K ECL input signals 
and provides a nominal signal of 800mV 
across a 50{2 load at each output collec- 
tor. Outputs can drive higher values of 
load resistance, provided that the combi- 
nation of IR drop and load return voltage 
VLR does not cause an output collector 
to go more negative than -—2.4V with 
respect to Vcc. To avoid output transis- 
tor breakdown, the load return voltage 
should not be more positive than +5.5V 
with respect to Voc. When the E,, input is 
HIGH, both output transistors of a driver 
are nonconducting. When not used, the 
E, inputs, as well as the D, inputs, may 
be left open. 
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10192 
Bus Driver 


Quad Bus Driver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
TYE DELAY (-lee) 


ORDERING CODE 
Vcc = GND; Vee = -5.2V 


Plastic DIP : 10192N 
Ceramic DIP 10192F 


PIN DESCRIPTION 


Oe 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08710S 


LS10531S 


Figure 1 Figure 2 
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Bus Driver 10192 


TC04280S 


Eee . 
NOTES: 


C— REF. 
CIRCUIT 
O 
A=16mA switched current source. 


Vy should not exceed +5.5V and R, and Vr should be chosen so that Vc does not go more negative than -2.4V. 


Figure 3. Simplified Circuit Diagram 


FUNCTION TABLE 


Qo OUTPUTS 
Go INPUTS 
Voltage 
Qi — 
a, Fae (ee <ho eis|e«  e ee 
L L L H H L 
LD04980S L H H L L H 
Figure 4. Logic Function H X L lL H H 
Basic driver operation Positive Logic: 
Vou = VT H (Voltage) = HIGH state (the more positive voltage) = 1 
Vo. = Vr - 0.016. Ry (typ.) H (Current) = Output transistor not conducting (the least current flow) 


L (Voltage) = LOW state (the more negative voltage) = 0 

L (Current) = Output transistor conducting (the most current fiow) 
X = Don't Care 

Z = High Impedance (Current source turned off) 
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Bus Driver 104192 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 
Vo Output voitage (at collector) perce mae ale 
Ts Storage temperature -55 to +150 


Ceramic package +165 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 
arene hatches aera 


[s}6[3[<]<|</<|<| £ 


PARAMETER 

Ta eidea Spoons ee 
Ge eon 
Nila OE oes ue eae eoaINe eek See 

Vin HIGH level input voltage 
Vint HIGH level input threshold voltage 
| ViLT LOW level input threshold voltage 

Vit LOW level input voltage 


Operating ambient temperature | 


aoe 


| 
: 


When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
{See table of DC Characteristics) 
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Bus Driver 10492 


DC ELECTRICAL CHARACTERISTICS Vcc = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 to Vr 


unless otherwise specified’ ? 


te a rn ot ec en na ere pe ace ve Renna Anite tte catenin reget 


PARAMETER MIN TYP MAX UNIT TEST CONDITIONS? 
Output TA 3200 mA For Q outputs, apply Viimin to all inputs. 
OF current Ta = + 25°C dl mA For Q outputs, apply Vitmin to E, inputs 
HIGH state 


with Viiimax applied to D, inputs. 

For Q outputs, apply Vint to each Dp 
input, one at a time, with Viimin applied to 
all other inputs. 

For Q outputs, apply Vi.7 to each D, 
input, one at a time, with Viimin applied to 
all other inputs. 


Output threshold 
lont Current Ta = + 25°C _ 
HIGH state 


Ta = + 85°C 


Pr 
oO 


EE 
> > 


mA For Q outputs, apply Viiz to each Dy 
input, one at a time, with Vitmin applied to 
all other inputs. 
For Q outputs, apply Viy7t to each D, 
input, one at a time, with Viimin applied to 
all other inputs. 


Ta =-30°C 13.5 
Output threshold 
locy Current Ta = + 25°C 
LOW state 


current Ta = + 25°C 


For Q outputs, apply Vinmax to Dy inputs 
with Vitmin applied to E, inputs. 


LOW state Ta = +85°C 14 For Q outputs, apply Vitmin to all inputs. 
Output leakage Ta = -30°C 300 


loz current 


+) of] oa f 
OO}; ce] @ 


HIGH Ta = + 25°C Apply Vitimax to al! inputs. 
impedance Ta = +85°C 300 
PNSER Goel UNoreae aS — Apply Vitmax to each input under 
Ro Me Ta = +25°C 265 test, one at a time, with Vitmin 
py eurent 2 applied to all other inputs 
Ty = +85°C 265 A PP ie 
Ta =-30°C pA 
___; Apply Vitmin to each input uncer 
hie see uae Ta = +25°C ae LA test, one at a time, with Viumax 
T, = +85°C | A applied to all other inputs. 
“IEE supply Ty = +25°C 110 140 
current 


Ta = +85°C 


E 
> 
| 
| 
| 
| 
| 
| 
| 
| 


AVou HIGH level 
———  gutput voltage 0.016 V/V 
AVEE compensation 


AVoL LOW level 

--—— output voltage Ta = +25°C 0.250 V/V 
AVeE compensation 

AVpg Reference bias 

———- voltage 0.148 V/V 
AVeEE compensation 


. The specified limits represent the ‘worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. 
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Bus Driver | | 40192 


AC ELECTRICAL CHARACTERISTICS Voc = OV (GND), Vee =-5.2V +0.010V, Vr = GND (OV) 


Propagation delay ] 2.0 4.7 
Dn to Qn, On 


Propagation delay 6.3 
E, to Qn, Qn 6.3 
tTLH Transition time 3.5 a 
20% to 80%, 80% to 20% 3.5 Pigs: 8)'8;.4°8 


-890mV 
Dn INPUTS 50% 50% 
d eareae rage ~1690mV 


tPHi. — —| teLH 


Q, OUTPUTS 


teLH —> | tPpHL 


80% 80% 
Qn OUTPUTS 50% . . 50% 
20% 26% 
trun ae ae tTHL 


WF11871S 


NOTE: 
Output waveforms represent voltage across load resistor (R:). 


Figure 5 . Propagation Delay and Transition Times for Data to Outputs 


———— 290m 
En INPUTS 50% 50% 
| -1690mV 


tPHL 
80% 


Q, OUTPUTS 


Qn OUTPUTS 


WF11881S 


NOTE: 
Output waveforms represent voltage across load resistor (R)). 


Figure 6. Propagation Delay and Transition Times for Enable to Outputs 


tenetcemttiann tenses ks manera eg ee ARatNerNen reer seamen Nm Santer rte: aterm et entre nner vse anaser nmniraansrentere wee 
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Bus Driver 10192 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voco1 = Voce = GND (OV), Veg =-5.2V +0.010V. 
2. Decoupling 0.01uF and 25uF from GND to Vege 
(0.01 uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
SCOPE length should be kept to less than % inch (6mm). 

Cc. CHANNEL B 3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lz are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y inch 
(6mm) long for proper test. 

8. C. = Fixture and stray capacitance <3pF. 

9. Any unterminated stubs connected anywhere along 

the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 


should not exceed 1% inch (6mm) in length (refer to 
25 uF 0.01 section on AC setup procedure). 


Cd be 
<< By 


SCOPE mx 
CHANNEL A 


7 
4 


PULSE mi 
GENERATOR I 
(aoa 


as 


=< 

zx 

3 

» 

x 
So fo It Ia IN fo 
NO 


= 10. All 50Q resistors should have tolerance of + 1% or 


-5.2V+0.010V better. 


TC05251S 


Figure 7. AC Test Circuit for 10192 


- 1210 mV 


NEGATIVE 
PULSE 
~- 410 mV 


tal) 


tw(H) —————_— 


~ 1210 mV 


POSITIVE 
PULSE 


| - 410 mV 
{THLE <—— 


WF12391S 


INPUT PULSE REQUIREMENTS 
Vec1 = GND (OV), Veg =-5.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10210 is a high-speed dual 3-input/ 
3-output OR line driver intended to drive 
up to six transmission lines simulta- 
neously. This feature makes the device 
particularly useful in clock distribution 
applications. The 10210 is a higher 
speed version of the 10110. It is a pin- 
for-pin replacement for the device. All 
unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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10240 
Line Driver 


High-Speed Dual 3-input/3-Output OR Line Driver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


i 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10210N 
Ceramic DIP 10210F 


PIN DESCRIPTION 


a 
a9=05 ata 0 


PIN CONFIGURATION LOGIC SYMBOL 


LS10540S 
CD08720S 


Figure 1 Figure 2 
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LD04990S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Qy = Q2 = Do + D; + Da 
Q3 = Q, = Q;5 = D3 +D,+Ds 


Positive Logic: 
HIGH state (the more positive voltage) = 1 
LOW state (the less positive voltage) = 0 


Figure 4. Logic Diagram 


6-325 


LD05430S 


Product Specification 
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Line Driver | | | 10210 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


°C 


Ts Storage temperature ~55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 ine 


DC OPERATING CONDITIONS 


10K ECL 
a [min [ wom [wax | 


Voc1, Voce Circuit ground [30% i Ot ls 200 | 
| Mec Supply voltage (negativey, =| se | 
pTas-soe | || 890 | mv 
pTa=t2ec | || -810 | mv 
pTa=tesc | || -700 | mv 
| Tan-s0°c |-1205] | | mv 
| Tan 25rc [-105) | | mv 
| Tassesrc |-to3s] | | mv 
| Tan-sorc | | [1500] mv 
| Tastee | | | -1475| mv 
| Tansasrc || [-taa0] mv 
| Tas-sore |-1890] || mv | 
| Ta=+e2erc |-1e50] | | mv | 
| Ta=sesrc |-te25] | | mv 
| TA Operating ambient temperature | =90 | 425 | 85 | 8C 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


ViH HIGH level input voltage 


VIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


VIL LOW level input voltage 
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AAA CI LS TR RR ITO AMT | IN CO. 3 ASN AR Beet 


DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg =-5.2V *+0.010V, Ta = -30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


PARAMETER TYP | MAX | UNIT TEST CONDITIONS? 


HIGH level Ty = +25°C _960 
output voltage a Bestest 
Ta = +85°C ~890 -700 | mV 


VoH 


Ta =-30°C 
V HIGH level output ay, = Apply Vier to each D,, input, one at a tree, with Vitmin 
OHT threshold voltage a —4 applied fo all other inputs. 
mV 
mV 
V LOW level output ; : wey ~| Apply Vii - fo each Dy, inpit. cne ai a time, 
OLT threshold voltage with Vij aug applied to al oiher inputs. 
mV 
mv 
LOW level mV | Apply Viimin £0 ail inputs. 
output voltage oe 
m 
yA | 


HIGH level 


410 A | Apply Viamax tO eacti input uncer test, cne at a time, 
input current 


mea spn pammmnm—n—mnod WHE Vi nig aOpHeG to all other inputs. 
410 LA 


0.5 LA 


uA i Apply Vir tO each input under test, one at a time, 
ereaiais| (ee acacadll aera With Viena, abpued to al! other inputs 


Ta = +85°C 
Ta =-30°C 


LOW level 
input current 


Mh es lay Saas ces 
mA | 
Vee supply Ta = +25°C mA 
current ee = 
' Ta = +85°C mA 

AVou HIGH level 

output voltage V/V 
AVeE compensation 
AVoL LOW level 

output voltage Ta = +25°C 0.250 V/V 


AVeEE compensation 


AVgp Reference bias 


voltage 
AVeEE compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" vaiues normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowakie system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met or.iy after tnermai equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Vour NOTES: 
Vinmax — Maximum HIGH level input voltage (the most positive V1). 
Vormax (~ 810mV) 79 Vint ~ HIGH level input threshold voitage. 
Vormin (~ 960m) GE Vit — LOW level input threshold voltage. 
Vout (7 980m) | 4 if Vitmin ~ Minimum LOW level input voltage (the most negative Vj:). . 
4 vy) pega. Voumax — Maximum HIGH fevel output voltage (the most positive Vo) under the specified input and loading 
if condition. 
G4 OPERATING Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
g hj AREA condition. 

Vour (-- 630M) _) me 2’ TYP Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1850 V) “Vat "a Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin {7 1850mV) _4 2) Senne Be Votmax  - succes LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv, Vv conditions. 
{~~ 1850 mV) Bi0mV) Voimin *— Minimum LOW level output voltage (the most negative Vo _) under the specified input and loading 
Var | Vint conditions. 
(-1475mV) | (-1105mV) Vea ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(~ 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
: | Ta =-30°C Ta=+25°C | Ta=+85°C 
PARAMETER ra UNIT TEST CONDITIONS 
2.8 


Min 


tpt Propagation delay 10 | 26 | 1.0 | 15 | 25 | 1.0 : Fias. 6. 7. 8 
tp, Dn to Qn 10} 26/10/15 1/25] 10} 28 Bee 
tty Transition time 10} 26] 1.0 | 15 | 25 | 10 | 28 ns Fias. 6. 7. 8 
tru, 20% to 80%, 80% to 20% 10) 26, 10/15 | 25 | 10 | 28 ns Beans 


ae ne nee Pa tema orem me nr me” Are Yen natn erro en ern cs Ae AN ER err reenter Aten tere 


D, INPUTS 50% 50% 


Qn INPUTS 


WF12790S 


Figure 6. Propagation Delay and Transition Times for Data to Output 
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Line Driver 10210 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voco1 = Voce = + 2V +0.010V, Veg =-3.2V 


+0.010V 
PULSE 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
GENERATOR p 0.01 uF and 25yF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and iead length 
should be kept to less than 1/4 inch (6mm). 
SCOPE 5 . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
Aubin ‘y’ CHANNEL B function required. 

. All unused outputs are loaded with 5082 to GND. 

. Ly and Ly are equal length 5022 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V +0.010V 
TC05390S 


Figure 7. AC Test Circuit for 10210 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 
tw(H) ——_—___-» 
| ~| ———-—__—- +1110 mv 
POSITIVE oun : 
PULSE 50% 50% 
20% 
+310 mV 
tru tTHL bez 
WF12390S 
INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL 


Rep Rate | Pulse Width 
1MHz 500ns 


2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10211 is a high-speed dual 3-input/ 
3-output NOR line driver intended to 
drive up to three transmission lines 
simultaneously. This feature makes the 
device particularly useful in clock distri- 
bution applications. The 10211 is a 
higher speed version of 10111. It is a 
pin-for-pin replacement for this type. All 
unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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10211 
Line Driver 


High-Speed Dual 3-Input/3-Output NOR Line Driver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
Ture DELAY (lee) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10210N 
Ceramic DIP 10210F 


DESCRIPTION 


Data Inputs 
Data Outputs 


COMMERCIAL RANGE 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08730S LS10550S 


Figure 1 Figure 2 
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Line Driver 10214 


LD05440S 


Figure 3. Circuit Diagram 


Qo = Qy = Q2 = Do + Dy + D2 
Q3 = Q,= Qs = D3 +D,+Ds5. 


Positive Logic: 


HIGH state (the more positive voltage) = 1 
LD05000S LOW state (the less positive voltage) = 0 


Figure 4. Logic Diagram 
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Line Driver 10214 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


lo ; 
Ts 


Output source current 
Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
PARAMETER Twin | UNIT 


Vcec1, Voce Circuit ground 


VEE Supply voltage (negative) 


HIGH level input voltage 


| Ta=-aorc [-t205] || mv 
| Tase25rc [-1105| || mv 
| Taresrc |-1035] || my 
| Tana | | [-1500| mv | 
| Tareas | | [-1475| mv | 
| Tastesc | | |-1440| mv | 
| Tar-a0rc [-te00] || mv 
| Tar+26rc |-re50] || mv 
| Tassesrc |-te25] || mv 
| TA Operating ambient temperature | 80 | #25 | 485 | OC 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vint HIGH level input threshold voltage 


Vitt LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


NIT TEST CONDITIONS? 


Ta =-30°C | -1060 -890 | mV 

Von HIGH level Ta=+25°C | -960 ~810 | mV 
output voltage 

Ta=+85°C | -890 -~700 | mV 
Ta =-30°C -— 1080 
Ta = +25°C -980 
Ta = +85°C -910 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta = -30° 
Ta = +25° 
Ta = + 85° 
Ta = -30°C 
Ta = +25° 
Ta = + 85° 


PARAMETER 


(3 
~< 
Vv 
BE 


Apply Vitmin to all inputs. 


BR 
< 


HIGH level output 
threshold voltage 


Apply Vit to each input, one at a time, with Vitmin 
applied to all other inputs. 


< 


-— 1655 
-1630] mV 
-1595| mV 
-1675| mV 
-1650; mV 
-1615]} mV 
650 
410 
410 


mV 


LOW level output 
threshold voltage 


Apply Vint to each input, one at a time, with Vitmin 
applied to all other inputs. 


2}9]}9 
Ola] an 


< 


-1890 
-1850 
-1825 


LOW level 


Apply Vinmax to all inputs. 
output voltage 


HIGH level 
input current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


HA 


LOW level 
input current 


Apply Viimin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 
current 


oO 
= EE = 


O 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


0.016 


Ta = +25°C 0.250 V/V 


Reference bias 
voltage 
compensation 


0.148 V/V 


fla! f 
< 
~S 
< 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Viumax  — Maximum HIGH level input voltage (the most positive Vj). 
Vonmax (~ 810mV) PLIST hy IITsSS, Vint ~ HIGH level input threshold voltage. 
Vorimin (— 960 mV) _(2eeyera Ye; soc, Vict — LOW level input threshold voltage. 

Vont (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH fevel output voitage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VouHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Votr (— 1630 mV) VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) purities YW “itacs VoLT ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vomin (— 1850mV) LLL Yt Y4 YY. Voimax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

V, conditions. 
(—1880"mV) OmVv) - Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir Vint conditions. Ae 
(~1475mV) | (—1105mV) ; Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-1290mV) 


ek 
SSN 
cS 


4 


Ns: 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcci = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 
tp_y Propagation delay 


: ‘ 2. | 
teu Dn to fan . Ea z 3 28 rie Figs. 6, 7, 8 
try Transition time ; : : ; 2.8 
tTHL 20% to 80%, 80% to 20% 0 | 26 | 1.0 | 1. 2.8 Figs. 6, 7, 8 


AC WAVEFORMS 


Dn INPUTS 


Q, OUTPUTS 


WF11890S 


Figure 6. Propagation Delay and Transition Times for Data to Output 


January 30, 1986 6-334 


Signetics ECL Products Product Specification 


Line Driver 10214 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voco1 = Voce = +2V £+0.010V, Veg =-3.2V 

+0.010V ; 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1yF 
GENERATOR capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 

See. A : aR Prepress HIGH or LOW state consistent with the LOGIC 

function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


-3.2V +0.010V 


Figure 7. AC Test Circuit for 10211 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 
POSITIVE 
PULSE 
+310 mV 


tTHL bea 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width 
10K ECL 800mVp-p 1MHz 500ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10216 is a high-speed triple differ- 
ential amplifier for use in sensing differ- 
ential signals over long lines. The Refer- 
ence Bias Voltage (Vgg) is made avail- 
able at pin 11 to make the device useful 
as a Schmitt Trigger or in other applica- 
tions where a stable reference voltage is 
necessary. Active current sources pro- 
vide the 10216 with excellent common- 
mode noise rejection. If any amplifier in a 
package is not used the input of that 
amplifier must be tied to Vag (pin 11) to 
prevent upsetting the current source 
bias network. 
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10216 
Line Receiver 


Triple Differential OR/NOR Line Receiver (High-Speed) 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
ee DELAY (lee) 


ORDERING CODE 
Voc1 = Voce = GND; Veg = -5.2V 


Plastic DIP 10216N . 
Ceramic DIP 10216F 


PIN DESCRIPTION 


Do, Do, D4, Dy, D3, Ds Data Inputs 


Qo, Qe, Qs Data Outputs (NOR) 
Reference Bias Voltage Output 


COMMERCIAL RANGE 


DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08740S 
LS10560S 


Figure 1 Figure 2 
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Line Receiver 10216 


TO OTHER 
GATES 


LD05450S 


Qo = Dy; Q, = Do 
Q2 = Dg; Q3 = D2 
Q4 = Ds; Qs = Dy 


Positive Logic: 


H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 


LS10810S 


Figure 4. Logic Function 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER ae 10K ECL 


VEE Supply voltage -8.0 
0 to Veg es 


VIN Input voltage (Vin should never be more negative than Vee) 
lo Output current | | 


Ts Storage temperature -~55 to +150 


: . ; Ceramic package +165 
Ty Maximum junction temperature - 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 
Voci,; Voce Circuit ground 


Pe fefolv 
VEE Supply voltage (negative) a -5.2 ara 
Vi “ aa ) 

Est 

= 1208 | 


HIGH level input voltage Ta = +25° 


HIGH level input threshold voltage Ta=+25°C |-110 


Ta = -30°C -1500 
LOW level input threshold voltage Ta = +25°C ~1475 


LOW level input voltage 


+ 
> 
tl 
+ 
0 
oO 
° 
O 
I 
° 
@ 
oa 
2 
< 


un 
fo] 
N 
a 


Ta = + 85°C 


+ 
N 
a 
+ 
ies) 
ao 


eee 
ane 
|= 1890 | 
Ta = +25°C 
= 1825 | 
| -30_| 


Ta Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE/REJECTION TEST Voc: = Voce = GND, Veg =-5.2V £0.010V 


PARAMETER 


Vitimax + 1.0V 
Vitimax = 1 .OV 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


PARAMETER | win | typ | MAX. UNIT | | TEST CONDITIONS? 

Ts, =-30°C _s90 | mv For Qn outputs, apply Vitmin to each inverting input, one 
at a time, with Vgp applied to all non-inverting inputs 
and with Viumax applied to all other inverting inputs. 

Ta = +25°C j-960 | | -810 | mv For Q, outputs, apply Vimax to each inverting input 


one at a time, with Vitmin applied to all other inverting 
mV 
Ta= +28°C mv 


HIGH level 
output voltage 


VoH 


inputs and Veg applied to all non-inverting inputs. 
(Refer to Fig. 8) 


For Q, outputs, apply Vi_t to each inverting input, one 
at a time, with Vg applied to all non-inverting inputs 
and with Vitmax applied to all other inverting inputs. 
For Q, outputs, apply Viy7 to each inverting input, one 
at a time, with Vitmin applied to all other inverting inputs 
and Vpgg applied to all non-inverting inputs. 

(Refer to Fig. 8) 


For Q, outputs, apply Viy7 to each inverting input, one 
at a time, with Vgp applied to all non-inverting inputs 
and Vitmin applied to all other inverting inputs. 

For Q, outputs, apply Vi.t to each inverting input, one 
at a time, with Veg applied to all non-inverting inputs 
and Vimax applied to all other inverting inputs. 

(Refer to Fig. 8) 


For Q, outputs, apply Viimax to each inverting input, 
one at a time, with Vgg applied to all non-inverting 
inputs and Vitmin applied to all other inverting inputs. 
For Q, outputs, apply Vitmin to each inverting input, one 
at a time, with Vgg applied to all non-inverting 


HIGH level output 
threshold voltage 


VOHT 


= 
se?) 
oO 
oa 
i. 
< 


LOW level output 
threshold voltage 


~ Vout 


~1630 
1595 
-1675 
- 1650 


! 
ay 
[oo] 
© 
oO 


Ta = -30°C 


Ta =+25°C | -1850 


LOW level 


Vou output voltage 


Ta=+85°C | -1825 1615 eer a to all other inverting inputs. 
= 5 Apply Vitimax to each inverting input under test one at a 
Ta ae i oe time, with Vitmin applied to all other inverting inputs and 
HIGH level Vee applied to all non-inverting inputs. 
iApUK CuiToni Ta = +25°C a 115 Apply Vitmax to each non-inverting input under test, one 
P at a time, with Vitmin applied to all other non-inverting 
- 2 inputs and Vgg applied to all inverting inputs. 
se cs a (Refer to Fig. 8) 
Veg supply Ty = +25°C sz | 25 | mA | Apply Vitmin to all inverting inputs. 
current Apply Veg to all non-inverting inputs. 
4 HIGH level 
—— output voltage 0.016 V/V 
compensation 
AVoL LOW level , 
—— output voltage Ta = +25°C V/V 
AVEE compensation 
AVep Reference bias 
—— voltage 0.148 V/V 
AVEE compensation 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER | min | Typ | MAX | UNIT TEST CONDITIONS? sts 


Reference 
voltage 


All inverting or all non-inverting input pins. are 


Ves 
tied to the Veg pin during measurement... 


HIGH level 
output voltage 

for common mode 
rejection test 


LOW level 
output voltage 

_ for common mode 

rejection test 


For Q, outputs, apply Viny to inverting inputs and Vi.q to 
non-inverting inputs. _ 

For Q, outputs, apply Vii, to inverting inputs and Vi. to 
non-inverting inputs. 


Vou 


For Q, outputs, apply Viz to inverting inputs. and VinH to 
non-inverting inputs. 

For Q, outputs, apply Vip, to inverting inputs and Vii. 
to non-inverting inputs. 


VoL 


Apply Vee to each inverting input under test, one at a time, 
with Vitmin applied to all other inverting inputs and Vgs 
applied to all non-inverting inputs. (Refer to Fig. 8) 


Input leakage 


-| 
CBO current 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. i pe 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Line Receiver 10216 
Vout NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810mV) VHT - HIGH level input threshold voltage. 
Vorimin (~ 960mV) fs: Vitt - LOW level input threshold voltage. 
Vonr (— 980 mv) 4% y Vitmin — Minimum LOW level input voltage (the most negative Vj). 
y 1 y VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
V/A— GUARANTEED condition. 
Y v4 OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Vp AREA condition. 

Voir (- 1630mV) a oi Boo Typ VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (~ 50mV) Viggeee Y/, "Srters VoLT —- LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin(— 1850mV) WLLL Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv Vv conditions. 
(- 80m) (-810mV) Votmin  - giahleols LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vv, Vint conditions. 
(-1475mV) (-—1105mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 


and output threshold level). 


OF05480S 
Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voci = Veco = +2.0V +0.010V, Veg = -3.2V +0.010V 


. Ta =-30°C 
PARAMETER TEST CONDITIONS 


tpLH Propagation delay 
tpH. Dn, Dp to Qn, Qn 


ttLH Transition time : 1.0 1.0 
trH_. 20% to 80%, 80% to 20% 1.0 1.0 


AC WAVEFORMS 


+1NOmvV 


D,, INPUTS 
+310mV 


+1110 mV 


D, INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12801S 


Figure 6. Propagation Delay and Transition Times for Data to Output 
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Line Receiver | 40246 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voor = Veco * + 2V £0.010V, Veg = -3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 25 UF 0.1uF 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1pnF 
GENERATOR 2 ae capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm).. 
. All unused inputs should be connected to either 
rat SCOPE HIGH or LOW state consistent with the LOGIC. 
CHANNEL A \ CHANNEL B function required. 

4. All unused outputs are loaded with 502 to GND. 

5. Ly and Lo are equal length 5022 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cabie to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 5022 terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8.C. = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


25uF oot | 


—3.2V +0.010V 
TC08410S 


Figure 7. AC Test Circuit for 10216 


NOTES: 
1. Voo1 = Voce = GND (OV), Veg = -5.2V £0.010V, 
Vr =-2.0V +0.010V. , 

2. Decoupling 0.1uF and 25uF from GND to Vr, 
0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the es and fead length 
should be kept to less than 7% inch (6mm). 

INPUT UNDER TEST OUTPUT UNDER TEST . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded identically to output 
under test, substituting a 50Q termination for the 
Scope. 


~§.2V + 0.010V 
70042908 


Figure 8. DC Test Circuit for 10216 
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| <— tTHL ttt vee 
. +1110 mV 
0, 
NEGATIVE 80% 80% 


50% 


20% 20% 
-|-——_-———- +310 mV 
tw(L) —————__—_—_» 
tw(H) -———_————-» 
| oy) -|——————-. +1110 mV 
POSITIVE 80% 80% 


50% 50% 
PeESe 20°% 20% 
| +310 mV 
Fa tr {THLE —— 


PULSE 50% 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V, V+ = GND (OV) 


Family Amplitude Rep Rate | Pulse Width 
40K ECL | 800mVp-p | 4MHz =| 500ns_—_| 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10231 is a High-Speed Dual D-type 
Master-Slave Flip-Flop. It contains Asyn- 
chronous Set (S) and Reset (R) which 
override Clock (CP) and Clock Enable 
(CE,) inputs. Each flip-flop may be 
clocked separately by using the enable 
inputs for the clocking function and hold- 
ing the Clock in the LOW state. For the 
two flip-flops to be clocked, the Clock 
must be used with the Clock Enable 
inputs held in the LOW state. 


The outputs of the 10231 change state 
with the positive transition of the Clock. 
Due to the master-slave structure of the 
device, a change in the information pres- 
ent at the data (D) input will not modify 
the output information at any other time. 
All unused inputs must be tied to Vj, or 


Vee. 
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10231 
Flip-Flop 


Dual D-Type Master-Slave Flip-Flop (High-Speed) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


COMMERCIAL RANGE 
Voec1 = Vec2 = GND; Vee = -5.2V 
Ta =-30°C to +85°C 


Clock Enable Inputs 
Set Inputs 
Reset Inputs 


Qo, Q1, Ao, A; Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08750S 


LS10570S 


Figure 1 Figure 2 
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Flip-Flop 


To 
OTHER 
FLIP-FLOP 


LD05011S 


Figure 4. Logic Function 
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FUNCTION TABLES 
SYNCHRONOUS OPERATION 


*Conditions for CP and CE may be interchanged. In 
this table CE is static, while for CP and H represent a 
transition from LOW to HIGH between ty, and ty + 4. 
**R and S=LOW. 


6-345 


Product Specification 


10231 


TCO5630S 


ASYNCHRONOUS OPERATION 


INPUTS OUTPUT 
PR fs | nes 
L 
L 
H 


Qn 
H 
L 
N 


L 
H 
L 
H 


Positive Logic: 

H = HIGH state = 1 
L = LOW state =0 
X = Don't Care 

N = Not allowed 
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Flip-Flop 10231 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL . 
VIN Input voltage (Vin should never be more negative than Veg) 0 to Veg | ov | 


NIT 
V 
°C 
°C 
°C 


Ts Storage temperature . -55 to +150 Fee | 
Ceramic package +165 ie 

Ty Maximum junction temperature 
Plastic package +150 fon 


DC OPERATING CONDITIONS 


_ 
© 
A 
m 
oO 


PARAMETER 


Voc1, Voce Circuit ground 
VEE 


Supply voltage (negative) 

HIGH level input voltage 
HIGH level input threshold voltage z -—1105 
LOW level input threshold voltage 
LOW level input voltage -1850 


Ta=+85°C | ~-1825 


I 
on 
no 


+ 
N 
on 

jo) 


< 


< 


< 


I i 

rs e 

Fe S|0/sS 
e(3/3/3]/3 3/3/3 ee a 
Or<e|/<|/</< <|</<|< = 


; Ads 
© 
a 


Operating ambient temperature 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics. will vary slightly from specified values. 
(See table of DC Characteristics) 
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Flip-Flop 10231 


DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified.'? 


_Panawever | min | tye [wax] unr | TEST conprrions®§ 
Ta==90°C |-1060] | -890| mv _| 
Ta=+25°C|-960| [-e10| mv _| 
Tas +85°C| -890 | |-700 | mv 
Tax -a0rC|-to80] || mv 
Tax +25rc|-o80| | | mv | 
[ta=+asrc|-o10[ || mv 
| |-165] mv 
Pees 
fe 
= 


For Q outputs, apply Vinmax to S, inputs with Vitmin ap- 


plied to all other inputs. For Q outputs, apply Vitmax to Rr 
inputs with Vitmin applied to all other inputs. 


HIGH level 
output voltage 


VOH 


For Q outputs, apply Vint to Sp, inputs, with Vitmin applied 
to all other inputs. For Q outputs, apply Viy7 to R, inputs, 
with Vitmin applied to all other inputs. 


HIGH level output 
threshold voltage 


VOHT 


For Q outputs, apply Vii7 to Rp inputs, with Viimin applied 
to all other inputs. For Q outputs, apply Vit to S, inputs 
with Vitmin applied to all other inputs. 


LOW level output 
threshold voltage 


VOLT 


165 
163 
159 


Ta = +85°C 


Ta = -30°C |- 
Ta = +25°C}- 


Ta = +85°C |- 


Dn: CE, —* ° 
inputs Ta = +25°C 
Ta = +85°C 


A 


9 
5 
2 


7 
50 


= 
oO 
on 


For Q outputs, apply Vitmax to Rn inputs, with Vitmin ap- 


plied to all other inputs. For Q outputs, apply Virmax to Sp 
inputs with Viimin applied to all other inputs. 


LOW level 


Output voltage : 


f°?) 


VoL 


= 
oO!lo;} @ 


a};o;o 


_ 


Apply Vitmax to each input under test, one at a time, 


NM |} mM | ao] 
MiMi Oa] o 
o};}o};]o;=u 

o 


HIGH Ta = -30°C with Vitmin applied to all other inputs. 
MH input inputs Ips Fee 
current Ta=tesrc] | | 410 | A 


Apply Vitmax to CP input with Viimin applied to all 
other inputs. 


ore 
cP [ia=eamrc] | [200 | on 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 
current 


AVoy HIGH level 
output voltage 
AVeEE compensation 


AVoL LOW level 
output voltage 
compensation 


AVeE 


AVgp Reference bias 


—— voltage 
AVEE compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Flip-Flop 10231 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810mV) _}. Vint — HIGH level input threshold voltage. 
Vonimin (— 960mV) _ 2 ore Vit - LOW level input threshold voltage. 

Vonr (- 980mvV) 4% Vitmin  —Minimum LOW level input voitage (the most negative Vj,). 

: VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (— 1630mV) VoHT - HIGH level output threshold voltage with the inputs set to their respective threshoid levels. 
Votmax(— 1650mV) “Y Vott . ~-LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin(— 1850mV) Votmax —- rohit ee LOW level output voltage (the most positive Vo) under the specified input and loading 

Vv conditions. 
(- a aaa Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
aut |) Vint conditions. 
(-1475mV) (- 1105mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290mV) 


aw 
= 


AEA 


4 
Ds 
oon 


SS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


UNIT 


TEST CONDITIONS 


Figs. 7, 10, 11 


PARAMETER 


fuax Maximum clock frequency | MHz | 
tPLH Propagation delay ‘ ‘ : ae 


teu CP to Qn, Qn 


teLH Propagation delay 
tpH_ — Sp iu to Qn, Qn 


Hold time CP to D, 


Transition time soe 9 
20% to 80%, 80% to 20% 0.9 
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Flip-Flop 


AC WAVEFORMS 
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CP,S,, R, INPUTS 


Q, OUTPUTS 


Q, OUTPUTS 


WF12811S 


Figure 6. Propagation and Transition Times, CP, S,, R, Inputs to Outputs 


+1100mV 


CP INPUT 


Q,, OUTPUTS 


Q, OUTPUTS 


WF12821S 


+1110 mV 


D,, INPUTS 


+310mV 


+1110 mV 
CP INPUT 


+310MV 


WF 12830S 


Figure 8. Setup and Hold Times for Data to Clock 
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Flip-Flop 


10231 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


SCOPE 
CHANNEL A 


PULSE 
GENERATOR 


SCOPE 
CHANNEL A 
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+2.0V +0.010V 


25 uF 0.1 uF 


SCOPE 
CHANNEL B 


25 uF 0.01. 


—3.2V +0.010V 


TC05430S 


Figure 9. AC Test Circuit for 10231 


+2.0V+0.010V 


| 25 uF 0.1yF | 


SCOPE 
CHANNEL B 


-3.2V +0.010V 


TC05440S 


NOTES: 

1. Voo1 = Voce = + 2V +0.010V, Vee =-3.2V 
+ 0.010V. 

2. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01uF and 25yuF from GND to Vee. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 
better. 


NOTES: 

1. Voc1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Vee. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lp are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. Cy, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


Figure 10. AC Test Circuit for 10231 (Clock Frequency) 
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Flip-Flop | 40231 


=" <— [THLE tun eS 
. +1110 mV 
NEGATIVE 80% 80% 


PULSE 50% 50% 


20% 20% 
| -|_____—__—— +310 mV 
GB) 
tgih\ 2s ee 
| w(t) -|_———_—- +1110 mV 
80% 80% 


POSITIVE 


50% 50% 
er 20% 20% sinaey 
| | +310 m 
ae yin tTHL bea ms 


WF12390S 


INPUT PULSE REQUIREMENTS | 
Veci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


| Family Amplitude Rep Rate | Pulse Width trLH try 
10K ECL | 800mVp-p 2.0 +0.2ns. | 2.0 +0.2ns 


Figure 11. Input Pulse Definition 
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100101 
100102 
100107 


100112 
100113 
100114 
100117 
100118 
100122 
100123 
100124 
100125 
100126 
100131 
100136 
100141 
100145 
100150 
100151 
100155 
100158 
100160 
100163 
100164 
100165 
100166 
100170 
100171 
100175 
100179 
100180 
100181 
100231 


100255 
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DESCRIPTION 
100101 is a triple 5-input OR/NOR gate. 
Each gate has an OR and a NOR output.. 
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100104 
Gate 


Triple 5-Input OR/NOR Gate 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Veco = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100101F 
Ceramic Flat Pack 100101Y 


PIN DESCRIPTION 


Data Inputs 


Data Outputs (OR) 
. Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


6) ” 
9 10 
Qo 


LS10700S 


Q2 Q2VeciVec2 1 G1 
cpo9240S 


Figure 1 Figure 2 
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Gate | 100104 


FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (more positive voltage level) = 1 
L = LOW state (less positive voltage) = 0 

X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vez Supply voltage (Voc1 = Voce = GND) 

Vin Input voltage (Vij should never be more negative than Veg) 

lo Output current 
°C 


Ts Storage temperature -65 to +150 ee! 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voc2 Circuit ground 


HIGH level 
input voltage. 


HIGH level input 


threshold voltage Vec1 = Vec2 = GND 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Gate 100104 


DC ELECTRICAL CHARACTERISTICS Vcc = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


PARAMETER | MIN. | TYP 
27 


Vin = Vitmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


oe 
[vee=-aav | -s008 | 
vee=-aev | -1005 | __ 
vee =-a2v | 1005 [ 
vee =-a6v | 1005 | 
= ea 

| ae 

| aa 
es 

ee 


Vin = Vinmin 
or 


| MAX | 
| -870_| 
| ~880_| 
| =880_ 
Lee 
seal : — Loading with 
| 1610 | 
| =1610_ 
| =1600 | 
| -1620 | 
| =1620_ 


HIGH level output 


VOHT threshold voltage 


et 
eae | 
I Vee=-48V | | 
a 
Che LOW tpt covet | 
a aa 


18 
HIGH level 
output voltage 
compensation 


~1590 50Q to -2.0V +0.010V 


Vin = Vimin 
or 
Vin = Vitmax 


LOW lieve! output 


VOLT threshold voltage 


Vin = Vimax 
or 


Vin = Vitmin 


LOW level 


Vou output voltage 


NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


LOW level 
output voltage 
compensation 


AVeE 
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Gate 100104 


NOTES: 
Vimax  ~- Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
yoHmax (= 880mvV) —— | SEELEY a Vit - LOW level input threshold voltage. 
Votimin (~ 1025mV) ee — Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
onr(~ 1035mV) opennue: VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
i ee Voumin — Minimum HIGH level output voltage (the most negative Vo) under the specified input and loading 
condition. 
Vor (— 1610mV _— —.. LX Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Lmax (~ 1620mV) ——~ | / Voit - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vo VOTTTN ITT 
‘OLmin (7 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin —- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
bt 1475 tH eSm conditions. 
( mye mi a a VeB ~ Reference Bias voltage. The internally generated reference voltage which is used to set the a emt 
and output threshold level. 


Ves 
(- 1320mV) 
OF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 
tPHL Dn to Qn, Qn 


tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%} 0.45 1.20 | 0.45 1.10 | 0.45 1.10 


Ceramic DIP Vcc: = Voce = GND, Veg = -5.2V +5% 
PARAMETER UNIT 


teLH Propagation delay _ 1.15 0.50 1.15 a . 
teHL Dn to Qn, Qn 0.50 | 1.15 | 0.50 | 1.15 1.30 
ttLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20% 0.45 1.20 | 0.45 1.10 | 0.45 1.10 


Flat Pack Vcc; = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


teLH Propagation delay 0.50 0.95 0.50 0.95 ‘ls oe 
tpHL Dn to Qh, Qh 0.50 0.95 0.50 0.95 1. oe 
tTTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%| 0.45 1.20 0.45 1.10 0.45 1.10 
Flat Pack Vcc; = Voce = GND, Veg =—5. wy +5% 


| Tazorc Ta = +25°C Ta = +85°C 
—_ Seicscocd 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 


' 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


teLH Propagation delay 0.50 0.95 0.50 0.95 1.10 
teHL Dn to Qn, Qn 0.50 0.95 0.50 0.95 1.10 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 1.20 0.45 1.10 0.45 1.10 


Figs. 4, 5, 6 
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Gate 100101 


AC WAVEFORMS 


+1050mV 


D,, INPUTS 


+310mV 


OR OUTPUT 


Q,, OUTPUTS 


NOR OUTPUT 


Qn OUTPUTS 


WF12271S WF 12281S 


Figure 4. Propagation Delay and Transition Times 


NOTES: 

1. Voc1 = Voc2 = + 2V +0.010V, Veg = --3.2V 
+0.010V. 

- ie Pai 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
mr ; 

25 uF O.1uF 0.01pF and 25uF from GND to Veg (0.01 and 0.1uF 

GENERATOR i = = capacitors should be NPO Ceramic or MLC type). 


+2.0V +0.010V 


PULSE 


a Decoupling capacitors should be placed as close as 


ee low physically possible to the OUT and lead length 


| eget ae eS should be kept to less than 1/4 inch (6mm). 
° F 13 (10) a SCOPE 3. All unused inputs should be connected to either 


CHANNELB HIGH or LOW state consistent with the LOGIC 
14(1) 502 function required. 
ik Ry . All unused outputs are loaded with 502 to GND. 


SCOPE 
CHANNELA 


ans 


12(9) 502 Ly and Lo are equal length 5002 impedance lines. 

: ie a Lg, the distance from the DUT pin to the junction of 
1(8) 502 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

_ 8. Cy, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

10. All 5082 resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP package. 


21 (18) 


| 25 uF 0.01LF 


~2.5V +0.010V 


TCOS000S 


Figure 5. Test Circuit 
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Gate ~ 400104 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voci = Vec2 = +2.0V +0.010V, Vee = ~2.5V +0.010V, V7 = GND (0V) 


Amplitude | Rep Rate | Pulse Width 
74omVp-p | iMHz | 500ns | 0.7 #0.ins | 0.7 £0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100102 has five 3-input gates. One 
input is a common enable to all five 
gates. 
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100102 
Gate 


Quint 2-Input OR-NOR Gate With Common Enable 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


RICE DELAY (-lee) 


A A 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100102F 
Ceramic Flat Pack 100102Y 


PIN DESCRIPTION 


Data Inputs 

ed ere eet 
FS ST, 
OY 


COMMERCIAL RANGE 


DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


FLAT PACK 


G3 Q3 VecrVee2 Ga 2 


TOP VIEW L$107118 


cD09251S 


Figure 1 


Figure 2 
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Gate at -_ 7 ™’ | 400102 


FUNCTION TABLE (One Gate) _ ke 


INPUTS - . . OUTPUTS 


Positive Logic: 
H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) =0 — 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


~ PARAMETER — 100K ECL 


Vee Supply voltage (Voc1=Vcc2=GND) -7.0 to 0 
VIN Input voltage (Vixy should never be more negative than Veg) _f Veg to +0.5 


Ts Storage temperature Bek -65 to +150 % 


DC OPERATING CONDITIONS 


PARAMETER 


Voci, Voce Circuit ground 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


|» Voct = Voce = GND 


LOW level input 


threshold voltage ~ Ta =0°C to +85°C Vege = -—4.5V 


Veg = -4.8V 
~4 | Vee = -4.2V 
input voltage , / Veg = -4.5V 


Vee = -4.8V 


Operating ambient temperature — 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristies will vary slightly from specified values. 
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Gate 400102 


DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C 


unless otherwise specified’ ° 


[_ParawereR «wm | ve | wax | unT | TESTCONDITIONS? 
[veg=-amv [1008 |_| 070 | mw 
[vee==asv | =1005 | 955 | -000 | mv _ 
[vee==aev | 1095 | | 000 | mv 
vee=-a5v | woos] [| | mv |e 

mV 


ss Vin = Vitmax 
Meee aey. [= 108s pom | Loading with 


Veg = -4.2V 502 to -2.0V +0.010V 
Ver = —4.5V 
Ver = —4.8V 
Ver = —4.2V 
Ver = -4.5V 
Ver = —4.8V 


Vin = Vitmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VoH 


HIGH level output 


Vout threshold voltage 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 


Vout threshold voltage 


-1810 
-1810 
-— 1830 


Vin = Vitmax 
or 


Vin = Vitmin 


Vin = Vimax 


LOW level 


output voltage 


HIGH level 
input current 


ie LOW level input current 0.5 
-lee Vee supply current 


HIGH level 
ae output voltage 
EE compensation 


LOW level 
output voltage 
compensation 


NH 


» 
> 


=r 


AVoL 
AVeE 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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Gate 100102 


NOTES: 

Vimax  —~Maximum HIGH level input voltage (the most positive Vj). 

Vint - HIGH level input threshold. voltage. 

Vit. - LOW level input threshold voltage. 

Vitmin - Minimum LOW level input voltage (the most negative Vj). 

Vour(~ 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

OPERATING condition. , 

Voumin — Minimum HIGH level output voltage (the most negative Vo) under the specified input and loading 
condition. . 

Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. ; 

Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

(tomy (—a7emih | Remy. (886m Benalions: 

VesB — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour (- 1610mV ——— 
Voumax(— 1620mV) —— 
Votmin (~ 1810mV) —— 


Ves 
(—1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER Pax | min | Max | Min | Max UNIT TEST CONDITIONS 
teLH Propagation delay 1.35 0.45 1.15 0.45 1.40 
tpHL Dp, to Qy 1.35 0.45 1.15 0.45 1.40 


tpLH Propagation delay 
tro. =—s-s«Es to Qh 


tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.10 
Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


UNIT 


Figs. 4, 5, 6 


TEST CONDITIONS 


— [min | Max | Min | Max | Min | Max 
~ tpty ~—s« Propagation delay 0.45 | 1.35 | 0.45 | 1.15 | 0.45 | 1.40 
tpo_ Dy, to Qy 0.45 | 1.35 | 045 | 1.15 | 0.45 | 1.40 | 
teLy Propagation delay 0.90 | 2.15 | 0.95 | 2.15 | 0.95 Figs. 4.5. 6 
teu. «Eto Qn, 0.90 | 215 | 095 | 215 | 0.95 eeasn? 
trLH _—sTransition time 0.45 | 1.20 | 0.45 | 1.40 | 0.45 | 1.10 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.10 


Flat Pack Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+95°C | 

mais [in [ max | min [mex | min | wax | 
teLH Propagation delay 0.45 1.15 0.45 0.95 0.45 1.20 
teu, —-—Dy, to Q, 0.45 | 1.15 | 0.45 | 0.95 | 0.45 | 1.20 
tei 0.90 | 1.95 | 095 | 1.95 | 0.95 | 2.00 
tea =. eaamenoaey 0.90 | 1.95 | 0.95 | 1.95 | 0.95 | 2.00 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tro, «20% to 80%, 80% to 20%] 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 14.10 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voco = GND, Veg =—5.2V +5% 


eeuien win [wax [win [wer | wn [ve | | oe 


teLH Propagation delay 0.45 1.15 0.45 0.95 0.45 1.20 
tPHL D, to Qh 0.45 | 1.15 | 0.45 | 0.95 | 0.45 | 1.20 


et 0.90 1.95 0.95 1.95 | 0.95 2.00 ; 
Propagation delay 1.95 0.95 1.95 0.95 200 Figs. 4, 5, 6 

tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 

tTHL 20% to 80%, 80% to 20%} 0.45 1.20 0.45 1.10 | 0.45 1.10 


AC WAVEFORMS 


+1050mV 
D,, EINPUTS 


Q,, OUTPUTS 


G,, OUTPUTS 


WF12300S 


Figure 4. Propagation Delay and Transition Times 
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Product Specification 


Gate 


400102 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


25 uF 0.1uF 


PULSE. 
GENERATOR 


SCOPE 
CHANNEL B 


SCOPE 2 
CHANNEL A / 


16 (13) 502 tT R, 
aca) 509 a ae 
iam 80 | 


rose | 


502 


21 (18) 


0.01 yF 


| 25 uF 


—2.5V +0.000V 


TCOS010S 


Figure 5. Test Circuit 


NEGATIVE PULSE 


POSITIVE PULSE 


INPUT PULSE REQUIREMENTS 


NO 
1. 


2. 


TES: 

Voc1 = Voce = +2V £0.010V, Vee = -3.2V 
+0.010V. 

Decoupling 0.1uF and 25yF from GND to Vcc, 
0.014F and 25uF from GND to Veg. (0.01 and 
0.14F capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
Ly and Ly are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 

The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

C,, = Fixture and stray capacitance < 3pF. 

Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


. All 50Q resistors should have tolerance of + 1% or 


better. 


. Pin connections are for Flat Pack and in parenthe- 


ses for Ceramic DIP package. 


+1050mV 


+310mV 


WF 12290S 


Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family Amplitude Rep Rate | Pulse Width 


trHe 


Figure 6. Input Pulse Definition 
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Gate 


Quint Exclusive-OR/Exclusive-NOR Gate With Compare Output 
Product Specification 


ECL Products 


DESCRIPTION 

The 100107 has five 2-input, 2-output 
Exclusive-OR/NOR gates with a com- 
pare output. 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Veco = GND; Vege = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100107F 
Ceramic Flat Pack 100107Y 
PIN DESCRIPTION 


Compare Output 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


(23) 21Ds 


aii || Ga 
(24) 3] Dg | Diu 


FLAT PACK 


(18) 
Pin connections for Flat Pack 
and in() for Ceramic DIP 
package 
Gs Qs VeewVec2 Qe Qe 0051108 
CDos010S 


Figure 1 Figure 2 
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Gate | | ee 400107 


TRUTH TABLE FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


INPUTS OUTPUT 


® = Exclusive OR 

Positive Logic: 

H = HIGH state (more positive voitage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage Voc1 = Voce = GND 
VIN Input voltage (Vin should never be more negative than Vee) vo 


lo___Output source current | | are ae 
-65 to +150 


Ts 
Ty 


Storage temperature 


Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1:; Vece Circuit ground 


VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


HIGH level 
input voltage 


HIGH level input 
‘threshold voltage 


Voc1 = Voce = GND 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


LOW level 


input voltage Vee = -4.5V 


Vee = -4.8V 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 
10V unless otherwise specified’? 


MAX UNIT TEST CONDITIONS? 
-870 mV 
| mv VIN = Vitimax 


PARAMETER 


HIGH level 


VoH output voltage eee ae y > . 
VEE =-—48V IN ILmin 
HIGH level output ens Vin = Vitimin 
VOHT threshold voltage tase Vin ne ' 
sen IN ~ ¥iLmax 
NEE ON | ee eet fc, at ig oe oe Loading with 
Veg = -4.2V Wiis 50Q. to —2.0V 
Gar, LOW level output ey IN ie Ieimin 
OE! threshold voltage |GET" iota 
Vee = ~4.8V IN ILmax 
Veg = -4.2V 
eee es Vin = Vimax 


LOW level 


output voltage = Seen 


VoL 


HIGH level See Bae ee 


input current Do, Do, D4 Vin = Vitirmax 
LOW level input current Vin = Vitmin 
Vee supply current Inputs open 


HIGH level 

output voltage 0.025 V/V 
_compensation Vine s40y = Dees 

LOW level Ta = +25°C 

output voltage 0.05 V/V 


compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these '’worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes whiie maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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Gate 100407 


NOTES: 
Vimax  - Maximum HIGH level input voltage (the most positive Vj). 
Vint ~ HIGH level input threshold voltage. 
Votimax (~~ 880mV) —— (OOK 7 Lokdd) ViLT - LOW level input threshold voltage. 
Vormin(~ 1025mVv) ——— cee) 67 | all Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 

Vour (~ 1035mV) GUARANTEED Voxmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

, y) OPERATING condition. =; 
VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
condition. 

Vowr (— 1610 mV ——— Paez er TO Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vo. mer (~ 1620mV) ae OTN / “ae Vott  — LOW level pent threshold volece with the inputs set to their respective threshold ievels. 
Votmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


Vv Votmin  — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(~i81omv) ied : thes mv) : geo mV) conditions. ; . 
Ves ~ Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-13820mV) 
ODF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Vee = -4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.55 1.90 1.80 0.55 1.90 
tPHL Do, Do, D4, Dg, Dg to Qo-Qy4, Qn 0.55 | 1.90 1.80 ] 0.55 } 1.90 i 
tPLH Propagation delay _ 1.70 1.60 | 0.55 | 1.70 
teHL D,, D3, Ds, D7, Dg to Qo-Qy4, Qy 1.70 1.60 0.55 1.70 
tpLH Propagation delay 1.15 | 2.75 1.15 | 2.75 | 1415 | 3.00 
tpHL Dn to Qs 1.15 | 2.75 1.15 | 2.75 1.15 |. 3.00 
tTLH Transition time 0.45 1.70 0.45 | 1.55 : 
ttHL 20% to 80%, 80% to 20% 0.45 1.70 | 0.45 1.55 
Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 
tpLy Propagation delay 0.55 1.90 0.55 1.80 1.90 
teHL Do, De, D4, Dg, Dg to Qo-Qy4, Qn 0.55 | 1.90 | 0.55 |} 1.80 1.90 
tpLH Propagation delay 0.55 1.70 1.60 0.55 1.70 ns - 
tpHL D1, D3, Ds, D7, Dg to Qo-Qy4, Qy 0.55 1.70 1.60 0.55 1.70 ns 
tpLH Propagation delay 1.15 2.75 VAS 2.75 1.15 3.00 
tpHL D, to Qs 1.15 | 2.75 1.15 2.75 1.145 | 3.00 
truy _—s Transition time 0.45 | 1.70 | 0.45 | 1.55 | 0.45 | 1.70- | 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 | 0.45 1.55 | 0.45. | 1.70 


TEST CONDITIONS 


Figs. 4, 5, 6 


come) 
RA 
an 
3 wh oh 
NON 
oo 


Figs. 4, 5, 6 


tpLH Propagation delay 2. 0.55 1.60 
tpHL Do, Do, D4, De, Dg to Qo-Q4, Qa 0.55 1.60 


teLH Propagation delay 1.50 0.556 1.40 

tPpHL D,;, D3, Ds, D7, Dg to Qo- 1.50 0.55 1.40 

tpLH Propagation delay 1.15 1.15 1.15 

tpHL Dp, to Qs 1.15 1.15 1.15 

tTLH Transition time 0.45 1.70 0.45 1.55 0.45 1.70 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.55 0.45 1.70 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


Tas +250 | Ta= 485°C 


PARAMETER rae her eh a ies UNIT | TEST CONDITIONS 
tpLH Propagation delay 1.70 1.60 1.70 
tpHL Do, Dz, D4, Dg, Dg to Qo-Qy4, O 1.70 1.60 1.70 
teLH Propagation delay 1.50 1.40 1.50 
tepHL D;, D3, Ds, D7, Dg to Ao-Q4, Q 1.50 1.40 1.50 
tpLy Propagation delay 1.15 1.15 1.15 2.80 
tpHL Dn, to Os 1.15 1.15 1.15 | 2.80 
tTLH Transition time 0.45 1.70 0.45 1.55 0.45 1.70 
trHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.55 0.45 | 1.70 


AC WAVEFORMS 


Figs. 4, 5, 6 


Dn INPUTS 
Qn OUTPUTS 


Gn OUTPUTS 


WF12310S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voce = +2.0V £0.010V, Veg =- 3.2V 
+0.010V. 
. 2. Decoupling 0.1uF and 25yF from GND: to Vcc, 
om 0.01uF and 25yuF from GND. to Veg. (0.01 and 
PULSE 25 UF O-tuF ; , 
GENERATOR | H a 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT. and lead 
length should be kept to less than 1/4 inch (6mm). 
es : . All unused inputs should be connected to. either 
SCOPE = SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 
All unused outputs are loaded with 50Q to. GND. 
Ly and Lo are equal length 50Q impedance lines . 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 


+2.0V +0.010V 


21 (18) 


| 25 uF 0.01 uF 


-25V+0.010V 


Figure 5. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family Amplitude | Rep Rate | Pulse Width tra 
100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.ins | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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ECL Products 


DESCRIPTION 


The 100112 has four 2-input OR-NOR 
gates, with one common enable input. 
Each gate has two OR outputs and two 
NOR outputs. 


January 30, 1986 


100142 
Driver 


Quad Driver 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lEE) 
joie Les st 
Enable input 1.4ns 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100112F 
Ceramic Flat Pack 100112Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


Data Outputs (OR) 
Data Outputs (NOR) 


LOGIC SYMBOL 


FLAT PACK 


Pin connections for Flat Pack 
and in() for Ceramic DIP 
Qo Q1 Veer Vec2 As Os package 


LD05121S 


(TOP VIEW) 
Figure 1 


CD09031S 


Figure 2 
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Driver _ 2% * 400112 


FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage Voc; = Voce = GND 
VIN Input voltage (Vix should never be more negative than Veg) 
lo Output source current PBs ma 


Ts Storage temperature ~65 to +150 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


100K ECL 
es [min [nom [wax | 


Voc1, Voce Circuit ground Fo [ o { o | v 
Vege Supply voltage (negative) 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Voce = GND 


LOW level input 
threshold voltage 


Vit Ta = 0°C to +85°C 


soe ee ee De Be 
-1810 


| Veg = -4.2V 
Vee = -4.5V =1At2 mV 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


LOW level 


Vit input voltage 
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Driver 400112 


DC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: ? 


PARAMETER 


Twn | 
Peeecaae [wie [fe 
vee==45v [1005 |_| ‘| mw 
Tee=eav | nv 
vee=-aav | 

Pies | nv 
nv 


HIGH level 
output voltage 


VOH 


Vin = Vikmin 
or 


Vin = Vitmax 


HIGH level output 


VOHT threshold voltage 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 


VOLT threshold voltage 


Vin = Vitmax 
or 


Vin = Vitmin 


ie 
pom 
pm 
pm 
pom | 
pom 
pom 
- 
Bie 


LOW level 
output voltage 


HIGH level 
input current 


lie LOW level input current 


| —1830 


eh. Inputs open 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


Vee supply current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Vee = -4.2V 
Ta = +25°C 
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Driver 


Vour NOTES: 
Vitmax 
Vint 
yormar one EEE Vitt 
OHmin \~ ATT a Vit mi 
Von (— 1085mV) -—~ WH) GUARANTEED Jo 
iM) OPERATING CHinex 
AREA 
iM VoHmin 
WN oe 
. Vour Wepabnad ears eee arr, ial 
OL = V 
Para LMT, oun 
Vitmin Vir | Vint Vin Voumin 
(-181OmV) (—1475mV) | (-T165mV) (—880mV) ‘ 
BB 


Ves 
(~ 1320 mV) 
DF05450S 


Product Specification 


100112 


-— Maximum HIGH level input voltage (the most positive Vj). 

~- HIGH level input threshold voltage. 

~ LOW level input threshold voltage. 

-Minimum LOW level input voltage (the most negative Vj,). 

~— Maximum HIGH level output voltage (the most positive Vo};) under the specified input and loading 
condition. 

~ Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition, 


"HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 

— Maximum LOW level output voitage (the most positive Vo.) under the specified input and loading 
conditions. 

— Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

- Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; 


PARAMETER 


0.45 
0.45 


Propagation delay 
Dn to Qn, Qn 


Propagation delay 
E to Qn, Qn 


Transition time 
20% to 80%, 80% to 20% 


1.90 
1.90 


1.50 
1.50 


Ceramic DIP Vcc; 


= Voce = GND, Veg =—-5.2V +5% 


TEST CONDITIONS 


0.45 1.40 
0.45 1.40 
1.90 
1.90 
1.50 
1.50 


Figs. 4, 5, 6 


Ta =0°C Ta = +25°C Ta = + 85°C 
PARAMETER on : UNIT TEST CONDITIONS 
Min Min Max min | Max 
Propagation delay 0.45 0.45 1.40 
0.45 0.45 1.40 
Propagation delay 0.55 0.55. 1.90 2 
E to Qn, Qn — ‘ z : 
tTLH Transition time 0.45 1.50 0.45 1.40 1.50 
tTHL 20% to 80%, 80% to 20%} 0.45 1.50 0.45 1.40 1.50 


Flat Pack Vcc; = Vcco = GND, Veg =—-4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


Propagation delay 
Dy to Q, 


tpLH 1.20 
tpHL 1.20 
Propagation delay 
E to Qn, Qn 


tPLH 
tPHL 


ttLH © Transition time 0.45 1.50 
ttH. ° 20% to 80%, 80% to 20%} 0.45 1.50 


January 30, 1986 


TEST CONDITIONS 


Ta = +25°C Ta = +85°C 
UNIT 

“Fs 

1.15 0.45 1.20 

1.15 0.45 1.20 

1.70 0.55 1.70 

1.70 0.55 1.70 

1.40 0.45 1.50 

1.40 0.45 1.50 


0.45 
0.45 


0.55 
0.55 


0.45 
0.45 


Figs. 4, 5, 6 
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100412 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLy Propagation delay 
tPHL Dn to Qy 


tpLH Propagation delay 
tPpHL E to Qn: Qn 


tTLH Transition time 
tTHL 20% to 80%, 


AC WAVEFORMS 


Dn, E INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12320S 


Figure 4. Propagation Delay and Transition Times 


January 30, 1986 ny A): 


TEST CONDITIONS 


Figs. 4, 5, 6 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V 20.010V 1. Voct = Voce = +2.0V +0.010V, Veg =-3.2V 
£0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE m) . F atk 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR 7 a. <H Te ake 0.1uF capacitors should be NPO Ceramic or MLC 
af * 7 type). Decoupling capacitors should be placed as 
o@ |e 7) close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
SCOPE . All unused inputs should be connected to either 
CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lz are equal length 5092 impedance lines . 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope 
The unmatched wire stub between coaxial cable 
and pins. under test must be less than 1/4 inch 
(6mm) fong for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 5022 resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 


L,—>|~<—L, 
SCOPE Or 


CHANNELA ha 
Ry = 


21 (18) 


25uF | 0.01uF 


-2.5V+0.010V 


TC05040S 


Figure 5. Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voces = Voce = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


Amplitude Rep Rate | Pulse Width trLH 
740mVp-p | 4MHz | 500ns_—_| 0.7 +0.1ns | 0.7 £0.ins 


Figure 6. Input Pulse Definition 


100K ECL 
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DESCRIPTION 


The 100113 has four 2-input OR-NOR 
Gates, with one enable input. Each gate 
has two OR outputs and two NOR out- 
puts. 


January 30, 1986 


1001413 
Driver 


Quad Driver (High-Speed) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (—lee) 


[ons 
100113 75mA 
Enable input 1.4ns 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 


Ceramic DIP 100113F 
Ceramic Flat Pack 100113Y 


PIN DESCRIPTION 


ee 


Enable Input 
Data Outputs (OR) 
Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


FLAT PACK 


Pin connections for Flat Pack 
andin( ) for Ceramic Dip 
Q Q1 Veeco Qs Ox package 


TOP VIEW 


LD05131S 


Cb098051S 


Figure 1 Figure 2 
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TRUTH TABLE (One Gate) 


INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 


Ts Storage temperature -65 to +150 Cc 
DC OPERATING CONDITIONS 


| 100K ECL 
pane pwn [Nom [max | 


VEE Supply voltage (negative) when operating with 10K ECL family a 


Vee = -4.5V —880 
-1165 
VEE =—4.8V 
| Vec=-42v | -1160 i" see aa a 
Vee = —4.5V 
-1165 
| Vee =-4.8V | =~ 4, | Vee =-4.8V | 
Veg = -4.2V 
Vera 4 6V -1475 mV 


Vee = ~4.8V 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


Vcoci = Vcce = GND 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


Vit 


LOW level 
input voltage 


NOTE: 
When operating at other than specified voltages (-4.2V, —4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 


[____Panaweren [ww | we | wax | unt | TeeT conomions? 
vee=-aav | -v085 |_| 270 | mw 


Vin = Vinmax 
Tench 


| =a 
Vee=-aav | 1038 | 
Vee=-asv | 1038 | 
vee=-aev | 100 | | dL ow 
= ——s 
a 3 
Es 
4 


Vin = Vitimin 
or 
Vin = Vitmax 


HIGH level output 


VoHT threshold voltage 


Loading with 
5092 to -2.0V +0.010V 


Piees=aav 
Piee==a6v | 

Vee = -4.8V po 
HIGH level — |_Dn input | 
input current | E input | 


aes 
Eg 

aie 
ie LOW ive np sree 08 | 


AVo, HIGH level a 
NOTES: 


Vee output voltage 
compensation 

1. The specified limits represent the ''worst case" value for the parameter. Since these ‘'worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VoLT 


Vin = Vitmax 
or 


Vin = Vitmin 


50 
Te [ma 


LOW level 


Vou output voltage 


NH 


Vee = -4.2V 
Ta = +25°C 


LOW level 
output voltage 
compensation 


AVoL 
AVEE 
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NOTES: 
ViHmax — Maximum HIGH level input voltage (the most positive Vj}). 
VIHT - HIGH level input threshold voltage. 
VoHmax (~ 880mV) ——~" AL Looked) — Virt - LOW level input threshold voltage. 
Vorimin (~ 025mV) => — Vitmin  —Minimum LOW level input voltage (the most negative V\,). 
Vor (~ 1035mV) | y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
‘ OPERATING condition. 
Voumin ~—- Minimum HIGH level output voltage (the most negative Vo}4) under the specified input and loading 
condition. 
Vour (~ 1610mV ——— penaaatyy VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
. Voumax(~ 1620mv) ——~ [7 eaten 77% te) Voit  —LOW level output threshold voitage with the inputs set to their respective threshold levels. 
OLmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


conditions. 
Vin Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
tem Ving Vidmax conditions. 
ABH — 1475 hes — 880 
venom mi . a la Ves ~ Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 
(- wan 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta=+25°0 | Ta= 485% 


aeienie Mcscicc a 
teLH Propagation delay — 0.45 1.40 0.45 0.45 1.40 
tpHL Dy, to Qn, On 0.45 | 1.40 | 0.45 0.45 | 1.40 
tpLH Propagation delay 1.90 1.90 1.90 
tPHL E to Qh, Qn 1.90 1.90 1.90 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
tTHL 20% to 80%, 80% to 20%| 0.45 1.50 | 0.45 1.40 0.45 1.50 


Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


tpLy Propagation delay 0.45 | 1.40 | 0.45 | 1.35 | 0.45 1.40 
tpHL Dy, to Qh, Qn 0.45 | 1.40 | 0.45 | 1.35 | 0.45 | 1.40 
tpLH Propagation delay 1.90 1.90. 1.90. 
tPpHL E to Qn, Qn 1.90 1.90 1.90 
tTLH Transition time 0.45 1.50 | 0.45 | 1.40 | 0.45 1.50 
tHe 20% to 80%, 80% to 20%] 0.45 1.50 | 0.45 1.40 | 0.45 1.50 


Flat Pack Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 
PARAMETER UNIT 


teLy Propagation delay i 1.20 | 0.45 1.15 | 0.45 a 
tepHL Dn to Qn, Qn 0.45 | 1.20 | 0.45 | 1.15 | 0.45 | 1.20 
tpLH Propagation delay 1.70 1.70 1.70 
tPpHL E to Qn, Qn 1.70 1.70 1.70 
ttLtH . Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
try 20% to 80%, 80% to 20%] 0.45 1.50 | 0.45 1.40 | 0.45 1.50 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voci = Voce = GND, Veg =-5.2V +5% 


PARAMETER 

teLH Propagation delay a 45 a .20 i 45 1. cS 0.45 1 c 
tPHL Dn to Qn, Qn 0.45 | 1.20 | 0.45 | 1.15 | 0.45 | 1.20 
tpLH Propagation delay 0.55 1.70 1.70 1.70 
tpHL E to Qn, Qn 0.55 1.70 1.70 1.70 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
trHe 20% to 80%, 80% to 20%| 0.45 1.50 | 0.45 1.40 | 0.45 1.50 


AC WAVEFORMS 


- UNIT TEST CONDITIONS 


Figs. 4, 5, 6 


+1050mV 
Dn INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12330S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voc1 = Voce = +2V +0.010V, Veg = -3.2V 

£0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE 7. F 0. ie 0.01pF and 25uF from GND to Veg. (0.01 and 
GENERATOR # ne 0.1pF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 

close as physically possible to the DUT and lead 

length should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE = SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

All unused outputs are loaded with 502 to GND. 
L, and Lo are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 

The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) tong for proper test. 

C, = Fixture and stray capacitance < 3pF. 

Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 


+2.0V +0.010V 


21 (18) 


| 25 uF 0.01F 


—2.5V~0.010V 


TC05020S 


Figure 5. Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


POSITIVE PULSE 
+310mV 


WF12280S 


INPUT PULSE REQUIREMENTS 
Veet = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V_ = GND (OV) 


Figure 6. Input Pulse Definition 


January 30, 1986 7-32 


signetics 100114 


Line Receiver 


Quint Differential Line Receiver 
Product Specification 


ECL Products 


DESCRIPTION ee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 100114 contains five gates with DELAY (~lEE) 


differential inputs and complementary 


outputs. An internal reference bias is 
operate as a standard 100K ECL input. 
when both inputs are either open, or at . 100114F 


available (Vgp), which enables, when ORDERING CODE 
The direct output of a gate goes LOW, 
Vcc, or have equal voltage applied. 100114 


connected to a gate input, the other to 
COMMERCIAL RANGE 
Vec1 = Vcec2 = GND; Veg = -4.2V to -—4.8V 
and the complementary one goes HIGH TRG OS 1OS83 
PIN DESCRIPTION 


DESCRIPTION 


D,;, Dg, Ds, D7, Dg Data Inputs 
Do, Do, Da, De, Dg inverting Data Inputs 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
olP 


FLAT PACK 


21 (18) 
Pin connections for Flat Pack 
andin( ) for Slim Dip 
package 


Q1 Q1VcciVec2G2 G2 


LDO05140S 


(TOP VIEW) 
Figure 1 


Cp09070S 


Figure 2 
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FUNCTION TABLE (One Gate) 


Dr ee 
H Ves H 2 
L VeB L H 
Ves. : H L H 
Ves L H L 
Vip > OV Vip = OV H L 
Vip <-0.150V Vip <-0.150V L H 
~0.150V < Vip < OV ~0.150V < Vip < OV * * 
open open H L 
Vcc Voc H L 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 

L = LOW state (less positive voltage) = 0 

* = Indeterminate state 

Vep = Internal reference pin 22 (18) 

Vip = Complement to direct input voltage difference. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Uniess 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


: Supply voltage (Vcc1 = Voce = GND) 
Input voltage (Vij should never be more negative than Veg) | Mee to +05 —s|sCV CS 

lo Output source current a 
Storage temperature | : 

Maximum junction temperature 
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DC OPERATING CONDITIONS 


f  ooK ECL ECL 
PARAMETER Euan. | UNIT 


a 
ee 
a 


Supply voltage (negative) 
Supply voltage (negative) when operating with 10K ECL family 


wee 
= ce 
ee 


HIGH level 


Vil input voltage 


HIGH level input 


ViIHT threshold voltage 


LOW level input 
threshold voltage 


ViLT 


Voc1 = Vec2 = GND 
=0°C to +85°C 


LOW level 
input voltage 


Vit 


Minimum permissable 


Vilmax HIGH level input voitage 


Minimum permissable 
VREFmin extended input 
reference voltage 


Voc1 = Vec2 = GND 
Ta = 0°C to +85°C 
permissable + Voy 
with respect to Vep 


Voec1 = Vec2 = GND 
Ta =0°C to +85°C 
required for full 

swing output 


Vee = -4.5V j V 
Veg = -4.8V 
Veg = -4.2V 


Vege = -4.8V 


Vom Common mode voltage 


VDIFF Differential 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Vee =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 
unless otherwise specified! ? 


eananeren nT ve [wax [on [sr conorions® 
Taser [ew [om [mt 


Vin = Vinmax 
dibs eer 
a min 


vee=—40v | -1005[ | 200 | av | 
vee=-4av | -1005] |_| wv 
vee=-45v | -1095] | | =v 
Pieensaev [ros [| av 

=i [ov 


1610 | mv] 


fae [ov 


Vin = Viximin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


Vin = Virmin 
or 


Vin = Vitmax 


LOW level output 


VOLT threshold voltage 


Vin = Vitmax 
Supt val 
Vo. cutput voltage |_YeE=—4.5V | -1810 | -1705 | -1620 —s oo 
. min 


Vee =-4.8V | -1830 


Veg =-4.5V | -1380 | -1320 | -1260 | 
Vee = =-4,2V Igap =O to 475yA 
-1396 | -1320 | -1244 on 
HIGH level input current ae = Vin = Vimax Second input to Vpp 


= input leakage current Vin = Vee, second input to Veg 
~lee Vee supply current ie ee inpute-open ———— 
NOTES: 


HIGH level 
AVoH 
=p output voltage 
AVeeE : 
compensation 
LOW level 
output voltage 
compensation 
1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case” values normally occur at the temperature extremes, fescue ta 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC oTesinG 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


Output reference 


Ves voltage 


Veg = -4.2V 
Ta = +25°C 


AVoL 
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NOTES: 

Vimax — Maximum HIGH level input voltage (the most positive Vj). 

Vint - HIGH level input threshold voltage. 

ViLT - LOW level input threshold voltage. 

Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
pore VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

y/ condition. 

Voir (~ BIOmV —— ETS e=roe Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vormax (~ #620mv) ——— VT T TN /, “its, VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumia (- 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv V V V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(~WIomV) (-1475m¥) | (—NEEMV) (~sB0mV) conditions. 
Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Vp and output threshold level. 
(—1320mvV) 
DF0S450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


tpHL Dr, Dn to Qn, Qn 0.55 2.20 0.60 0.70 2.40 Figs. 4, 5, 6 
tty Transition time 0.45 1.30 0.45 0.45 1.30 
tTHL 20% to 80%, 80% to 20%} 0.45 1.30 0.45 0.45 1.30 
Ceramic DIP Vcc; = Vcc2 = GND, Veg =-5.2V +5% 
teLH Propagation delay 0.60 0.70 2.40 
teHL Dn: Dn to Qn; Qn 0.60 0.70 2.40 
ttLH Transition time 0.45 1.30 0.45 0.45 1.30 
tTHL 20% to 80%, 80% to 20%| 0.45 1.30 0.45 0.45 1.30 
Flat Pack Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 
tpyH_ © Dp, Dn to Qn, Qh | 2.00 0.60 |} 2.00 0.70 2.20 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.30 0.45 1.20 0.45 1.30 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.30 | 0.45 | 1.20 | 0.45 | 1.30 


Flat Pack Voc: = Voce = GND, Veg =—-5.2V +5% 


___tanameren Fin Tee [te [wo [ie [oe | “MT | TT conemons 


TEST CONDITIONS 


tpHL Dn, Dn to Qn, Qn 2.00 0.60 2.00 0.70 Figs. 4, 5, 6 
 tttH Transition time 0.45 1.30 0.45 1.20 0.45 1.30 
 tTHL 20% to 80%, 80% to 20%] 0.45 1.30 0.45 1.20 0.45 1.30 


January 30, 1986 7-37 


Signetics ECL Products | | - | . | Product Specification 


Line Receiver | | 1004114 


AC WAVEFORMS 


On INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12350S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Veco = + 2V £0.010V, Vee =-3.2V 
£0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
| . F 0 IF 0.01uF and 25uF from GND to Veg. (0.01 and 
H si abn 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
: 3. All unused inputs should be connected to either 
SCOPE = ~ SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL 8B function required. : 
. All unused outputs are loaded with 50Q to GND. 
L; and Lg are equal length 5022 impedance lines. 
Lg,.the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 502 terminator internal to Scope 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 


and the DUT or between the DUT and the Scope 
+512) 502 | should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 5082 resistors should have tolerance of + 1% or 
better. 


22 (19) . Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


+2.0V +0.010V 


GENERATOR 


21(18) 


| 25 uF 0.01. 


—2.5V +0.010V 
TC05051S 


Figure 5. Test Circuit 
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+1050 mV 


NEGATIVE PULSE 


— +310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 


| Family | Amplitude | Rep Rate | Pulse Width 
100K ECL 740mVp-p 


Figure 6. Input Pulse Definition 
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Gate 


Triple 1-2-2 Input OR-AND/OR-AND-INVERT Gate 
Product Specification 


ECL Products 


DESCRIPTION . 
The 100117 has three 1-2-2 input OR/ 
NAND gates with true and complemen- 
tary outputs. 


TYPICAL SUPPLY CURRENT. 
(lee) 


TYPICAL PROPAGATION 
DELAY 


TYPE 
E, to Qp, Q, 0.75ns 
100117 == 
Dp, to Qy, Qn 1.40ns 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100117F 
Ceramic Flat Pack 100117Y 


PIN DESCRIPTION 


57mA 


PINS DESCRIPTION | 


Qo -Q2, Qo- Qe Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 
and in () for Ceramic DIP 


package 
Qo GoVcesVec2 Q1 Fs 8 
TOP VIEW LDO5150S 


CDos0s0S 


Figure 2 


Figure 1 
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FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


IM «KIT KK xK 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage (Voc1 = Voce = GND) 

Vin Input voltage (Vin should never be more negative than Veg) Vee to +0.5 
7 lo Output source current 

Ts Storage temperature 


Ty Maximum junction temperature 


56/3} <|<] £ | 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground . 


HIGH level 
input voltage 


3 
< 


HIGH level input 


threshold voltage Vec1 = Vecz = GND 


3 
< 


LOW level input 
threshold voltage 


3 
< 


Ta =0°C to +85°C 


3 
< 


LOW level 
input voltage 


Operating ambient temperature 


6 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ ° 


PARAMETER 


HIGH level output 
threshold voltage |_YEE=—4:5¥ | — 1085 


Veg =-4.2V | -1035 


Vee =-4.2V | -1025 
dilln ole 
output voltage Neer LS Oe 


LOW level output | Vee =-4.5V | 
threshold voltage Vee = —4.5V 
Vee = —4.8V 
Veg =-4.2V | -1810 
output votage «| YEE =4 SV. 
output voltage Vee =-4.5V | -1810 
| Vee =-4.8V | -1830 


HIGH level D4, Dg, D4 


Vee =-4.8V | -1045 
Veg = -4.2V 


Vin = Vinmax 
or 
Vin = Vitmin 


Vin = Viximin 
or 
Vin = Vitmax 


Vin = Vimin 
or 


Vin = Vitmax 


Vin = Vimax 
or 


Vin = Vitmin 


Vin = Vitmax 


Loading with 
5022 to -2.0V +0.010V 


input current ——'|_ Other inputs 
ie LOW level input current 7 Vin = Vitmin 
-lee Vee supply current ' 37 i Inputs open 


HIGH level 
output voltage 


compensation Veg = -4.2V 


LOW level Ta = + 25°C 
output voltage : 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ‘'worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the _ 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 

Vidmax  — Maximum HIGH level input voltage (the most positive Vj). 

Vint - HIGH level input threshold voltage. 

Vitt —- LOW level input threshold voltage. 

Vitmin ~ Minimum LOW level input voltage (the most negative Vj). 

GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

OPERATING condition. 

VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vont - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 

(Eom) (tarsi | ce esmyy ('S8Bimy Sonetons: 

Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


C eahofonangngd > 
oS a, OME ae 


Vour (- 610mV —— fers 
Voumax (— %620mVv) ——— 


Ves 
(-13820mV) 
DFO5450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Vocco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


tp_Hy Propagation delay 0.90 2.60 0.90 0.90 2.60 
tp, Dn to Qn, Qn 0.90 | 2.60 | 0.90 0.90 | 2.60 
tp_y Propagation delay 0.45 1.40 0.45 1.30 0.45 1.40 
tpy. En to Qn, Qn 0.45 | 1.40 | 0.45 | 1.30 | 0.45 | 1.40 
tri Transition time 0.45 1.20 0.45 1.10 0.45 1.20 

tru. 20% to 80%, 80% to 20% 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 

Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


PARAMETER TEST CONDITIONS 


tpLy Propagation | delay 

tpH. Dp to Qn, Qn 

teLy Propagation delay ; 
tpy_, En, to Qh, Qn : 


TEST CONDITIONS 


Figs. 4, 5, 6 


Figs. 4, 5, 6 


ttLH Transition time 0.45 
trHL 20% to 80%, 80% to 20% 0.45 


tpLH Propagation delay 0.90 2.40 0.90 
tpy_ Dp to Qn, Qn 0.90 2.40 0.90 
1.10 0.45 ; 
i ? = . 


tpLH Propagation delay 0.45 1.20 0.45 
tpy_ Ep, to Qy, Qn 0.45 1.20 0.45 


ttLH Transition time 0.45 1.20 0.45 1.10 0.45 | 
tru, 20% to 80%, 80% to 20% 0.45 1.20 | 0.45 1.10 | 0.45 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


tpLy Propagation delay 0.90 2.40 0.90 0.90 2.40 
tpy_ Dp to Qy, Qn 0.90 | 2.40 | 0.90 0.90 | 2.40 
tpLy Propagation delay 0.45 1.20 0.45 1.10 0.45 1.20 
tpy_ En, to Qn, Gy, 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 
trLy Transition time | 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 
trH. 20% to 80%, 80% to 20% 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 


TEST CONDITIONS 


Figs. 4, 5, 6 


AC WAVEFORMS 


+1050mV 
Dn INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12360S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Veco1 = Voce = +2.0V £0.010V, Veg = -3.2V 
+0.010V. 
PULSE ee FL 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 25 uF 0.1pF 0.01uF and 25uF from GND to Veg. (0.01 and 
= = 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
ae (7) close as physically possible to the DUT and lead 
“_-— <— L,—» length should be kept to less than 1/4 Inch (6mm). 
SCOPE ax (2)5 SCOPE . All unused inputs should be connected to either 
CHANNELA v7 CHANNEL B HIGH or LOW state consistent with the LOGIC 
(3) 6 function required. 
. All unused outputs are loaded with 502 to GND. 
(24) 3 . Ly and Ly are equal length 502 impedance lines. 
= = Lg, the distance from the DUT pin to the junction of 
(1) 4 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(19) 22 . Ry =50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
(22)1 and pins under test must be less than 1/4 inch 
(23)2 (6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
(20) 23 Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(21) 24 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(17) 20 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(12) 15 better. 
. Pin connections are for Flat Pack and in parenthe- 
(13) 16 ses for Ceramic DIP. 


(14) 17 
(15) 18 
(16) 19 


| 25 uF 0.01 uF 


—2.5V +0.010V 
TC04570S 


Figure 5. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 6. Input Pulse Definition 
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Quint 2-4-4-4-5-Input OR-AND Gate 
Product Specification 


ECL Products 


uae TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
: Ta =0°C to +85°C 
Ceramic DIP 100118F 
Ceramic Flat Pack . 100118Y 


PIN DESCRIPTION 


DESCRIPTION 


The 100118 is a 5-wide OR-AND 2-4-4- 
4-5 input Gate with true and complemen- 
tary outputs. 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


Dw Dg De Vee D7 De 


FLAT PACK 


Pin connections for Fiat Pack 
and in () for Ceramic DIP 
package 


O47 D418 Voc: Vec2 aa 


(TOP VIEW) 


CD09110S LD05160S 


Figure 1 Figure 2 
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FUNCTION TABLE 


INPUTS OUTPUTS 
Do Dy De D3 Dg Ds De Dr Dg Dg Dio Dir Diz Dig Dig Dig Dig Diz Dig Reese al 


L L L L L x Xx x Xx Xx xX X xX X Xx Xx Xx X X H L 
X x xX X x L L L: L xX X X Xx X X Xx xX xX X H L 
x x x Xx Xx xX X x x L L L L x x Xx x x x H L 
X x x Xx X x x x xX Xx x x X L L L L Xx X H L 
Xx x X X X x xX xX Xx Xx X X X X X X X L. L H L 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


VEE Supply voltage (Vcc = Voce = GND) 
lo Output source current mA 
Ts 
z 


UNIT 


Storage temperature 


Maximum junction temperature °C 


DC OPERATING CONDITIONS 


100K ECL 


PARAMETER UNIT 


Vec1, Voce Circuit ground 


! 
> 
ine) 

I 
a 
on 


Supply voltage (negative) 


| 
on 
“N 


Supply voltage (negative) when operating with 10K ECL family 


Veg = -4.2V ~1150 


Ver = -4.5V 


HIGH level 


~—880 mV 
input voltage 


VEE =—4 8V 


2 
ES 
ieee 


HIGH level input 
threshold voltage 


VIHT Voci = Vece = GND 


Veg = -4.2V 


Veg = -4.5V 


LOW level input 
threshold voltage 


VILT Ta = 0°C to +85°C 


Veg = -4.8V 


Veg = -4.8V 


Veg = -4.2V 
Veg = —4.5V ~1810 


Veg = -4.8V 


LOW level 
input voltage 


Ta Operating ambient temperature 0 +25 +85 


NOTE: 
When operating at other than specified voitages (-4.2V, -4.5V, ~4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voco = GND, Ver =~-4.2V +0.010V to -4.8V +0,010V, Ta =0°C to +85°C 


unless otherwise specified’ 9 


Veg = -4.2V -1025 
Ve 
VE 


PARAMETER 


output voltage 
Vee =-4.2V | -1035 
Vin = Vixmin 
HIGH level output Vee =-4.5V | -1035 or 
threshold voltage Vin = Vi 
a = = max 
Vee =4.8V |. = 1085 Loading with 
Vee = -4.2V 502 to -2.0V +0.010V 
LOW level output | 
threshold voltage NEE aoe 
Veg = -4.8V 
Veg =-4.2V -1810 


Vin = Vitmin 
or 


Vin = Vitmax 


LOW level 
output voltage Veg =-4.5V | -1810 
Vee =-4.8V | -1830 


HIGH level input current 


LOW level input current 


[ee] 
ie) 


© 
o 


Vee supply current 


HIGH level 
output voltage 


compensation Vee =-4.2V 


LOW level Ta = +25°C 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
Vitmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vit —- HIGH level input threshold voltage. 
VoHmax (880 MV) ——~ (‘whaphphelnl 7 7 / Lakh } Vitt - LOW level input threshold voitage. 
Votimin (~ 1025mV) ——> in) 07 a Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
Vout (~ 1035mv) — WY GUARANTEED | VoHmax —- Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
y) y recoil condition. 
i /) Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Y| y} 4 TYP condition. 

Vour (- 1610mV — ID oy Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) - VITTTTN SV / Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1810mV) —— Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vitmin Vir | Vint Vitimax conditions 
(—1810mV) (-1475mV) | (-1165mV) (—880 mV) ve ; Pere : 
Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(—1320mv) 


DFO5450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcci = Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 


D, to Q, Q 
Transition time 
20% to 80%, 80% to 20% 


Figs. 4, 5, 6 


Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


Ta=0°C =| Ta=+25°C | Ta=+85°C 


PARAMETER UNIT TEST CONDITIONS 
Min Max Min Max Min Max 
teHt Dn, to Q, Q 0.85 3.20 0.85 3.40 ns Figs. 4, 5, 6 
ttLH Transition time 


0.45 | 1.40 | 0.45 | 1.50 ns 
0.45 | 1.40 | 0.45 | 1.50 ns 
Flat Pack Voc: = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
Ta = +25°C Ta = +85°C 
UNIT TEST CONDITIONS 
min | Mox | min | mex 
Propagation delay 3.00 0.85 ns 
te. D, to Q, Q 0.85 | 3.00 | 0.85 | 3.00 | 0.85 | 3.20 ns Figs. 4, 5, 6 


tru4 _—«r Transition time 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 ns 
20% to 80%, 80% to 20%] 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 ns 


tru, 20% to 80%, 80% to 20% 


PARAMETER 


PARAMETER = Max TEST CONDITIONS 


teLy Propagation delay ; ‘ 
teHL Da to Q, Q 3.00 . : Figs. 4, 5, 6 


tTLH Transition time 0.45 0.45 1.40 
tre 20% to 80%, 80% to 20%); 0.45 0.45 1.40 
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AC WAVEFORMS 


Dn INPUTS 


Q OUTPUT 


GQ OUTPUT 


WF12370S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voo1 = Voo2 = + 2V £0.010V, Veg = -3.2V 
+0.010V. 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE f FE a 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR a ste capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


+2.0V +0.010V 


<— ly —> ae 
SCOPE (10) 13 a ne a SCOPE 
CHANNEL A \ CHANNEL B 


(t1) 14 12(9) 502 function required. 
CL gRy . All unused outputs are loaded with 502 to GND. 
(12) 75 a . Ly and Ly are equal !ength 5022 impedance lines. Ls, 
= S = the distance from the DUT pin to the junction of the 
(13) 16 cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
(14) 17 . Ry = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 
(15) 18 pins under test must be less than 1/4 inch (6mm) 
(16) 19 long for proper test. 
. C, = Fixture and stray capacitance < 3pF. 
(17) 20 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
(20) 23 section on AC setup procedure). 
10. All 5022 resistors should have tolerance of + 1% or 
(21) 24 better. 
11. Pin connections are for Flat Pack and in parenthe- 
(22)1 ses for Ceramic DIP. 


(23) 2 
(24) 3 
(1) 4 
(2)5 
(3)6 
(4)7 
(5) 8 


21 (18) 


| 25 uF 0.01.F 


—2.5V +0.010V 


TCOS030S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


OOK EGL | 740mve-p | 1MHz | 500ns | 07 «ons | 07 *0.ine 


Figure 6. Input Pulse Definition 
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Buffer 


9-Gate Buffer 
Product Specification 


ECL Products 


DESCRIPTION 


The 100122 contains 9 Buffer Gates 
with single input and output. 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 
ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Veco = GND; Veg = -4.2V to -4.8 
Ta = 0°C to +85°C oaer 


Ceramic DIP 100122F 
Ceramic Flat Pack 100122Y 


PIN DESCRIPTION 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
olP 


FLAT PACK 


Pin connections for Fiat Pack 
and in() for Ceramic DIP 


Qo Qs Vec1 Vec2 Q7 Qs package 


(TOP VIEW) 
Figure 1 


LD05170S 
CD09130S 


Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage (Vcc; = Voce = GND) 

Vin Input voltage (Vij should never be more negative than Vee) - | Meg to +05v =| 
Ts Storage temperature 
Ty Maximum junction temperature 


RECOMMENDED OPERATING CONDITIONS 


100K ECL 


PARAMETER 


Vcoc1, Voce Circuit ground 


Ver = -4.2V 
Veg =-4.5 

Veg = -4.8V 
Veg =-4.2V 


Ee 

Zz 

| — 
enon ee Veer = Vec2 = GND Vee = —4.5V = 
& 


HIGH level 
input voltage 


Ver = ~4.8V 
| Veg = -4.2V 

Ta =0°C to +85°C Vee = -4.5V 
Ver = -4.8V 

Vee = —4.2V 

Veg = -4.5V 

Ver = —4.8V 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-—4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc = Voce = GND, Ver = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


Paar [rv | ax | unt [TEST ConoiTIOnS® 
veensaev | -0as [| -070 | ov 


Vin = Vitmax 
aa 
Vou output voltage VEER S6¥. | 1088 | -955 | -880 | mv | we Viv 
™ VikLmin 


Pvee=-40v [ -1095 |_| 060 | mv 
vee=-42v | -1095] |_| mv 
vee=-45v | -1095| |__| mv 
Pvee=-40v | =e | | mv 
vee=-4av |_| | 1600 [| mv 
vee=-4ev [| | =1610. | mv 
Pieesceee | eo 
Pieenseav [ie [| 00 [ov 
nv 


Vin = Vimin 
or 
Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


Vin = Vinmin 
or 
Vin = Vitmax | 


LOW level output 


VOLT threshold voltage 


Vin = Vitmax 
or 


Vin = Vitmin 


av 
[1620 [mv 
Tok [ Weve 


NOTES: 


1. The specified limits represent the ''worst case’ value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


LOW level 
output voltage 


Vou 


LOW level input current 
= Vee supply current 


HIGH level 
output voltage 
compensation x 


LOW level 
ay ae output voltage 
compensation 
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NOTES: 
ViHmax — Maximum HIGH level input voltage (the most positive Vj). 
Vint — HIGH level input threshold voltage. 
Vormax (— 880mV) ——~ (ex ahd} Viet ~ LOW level input threshold voltage. 
Vonimin (— 1025 mV) A pe Vitmin  — Minimum LOW level input voltage (the most negative V\,). 
onr (~ 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 


Vowr (— 1610mv —— } Kem Vout -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (- 1620mv) —~ Vott - LOW levei output threshold voltage with the inputs set to their respective threshold levels. 


Votmin (- 1810mV) —— Votmax ~— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vier Vint Virimax conditions. 
(-1810mV) (-1475mV) | (-1165mV) (—~ 880 mV) gin ; bane 
Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(—1320mV) 
DFO05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.45 1.60 0.45 1.45 0.45 1.60 
teHL Dy to Qn 0.45 1.60 0.45 1.45 0.45 1.60 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
tTHL 20% to 80%, 80% to 20%} 0.45 1.40 0.45 1.30 0.45 1.30 


Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


PARAMETER Twin | max | min | Max | TEST CONDITIONS 
tpLH Propagation delay 0.45 1.60 0.45 1.45 0.45 
tpHL Dp to Qn, 0.45 1.60 0.45 1.45 0.45 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 
tTHL 20% to 80%, 80% to 20%} 0.45 1.40 0.45 1.30 0.45 
Flat Pack Vcc; = Vcco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 
PARAMETER UNIT 
teLy Propagation delay 0.45 1.40 0.45 1.25 0.45 1.40 
Dry to Qn 0.45 1.40 0.45 1.25 0.45 1.40 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
0.45 1.40 0.45 1.30 0.45 1.30 
Flat Pack Vcc; = Vcco = GND, Veg =-5.2V +5% 


tru, 20% to 80%, 80% to 20% 
[Max | in | Max | min | Max ee 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 


PARAMETER 


Dn, to Qn 0.45 1.40 0.45 1.25 0.45 Figs. 4, 5, 6 
Transition time 0.45 1.40 0.45 1.30 0.45 
20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 
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AC WAVEFORMS 


+1110mV 


Dn INPUTS 


+310 mV 


Qn OUTPUTS 


WF12650S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 


1. Voor = Voce = +2V £0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 0.01uF and 25uF from GND to Veg. (0.01 and 


0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
SCOPE 3. All unused inputs should be connected to either 
CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
L, and Lp are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 5022 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 


(6mm) long for proper test. 

. CO. =Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
a6) 502 and the DUT or between the DUT and the Scope 

should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
10. All 502 resistors should have tolerance of + 1% o 
= better. 
11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


CHANNELA 


a. 


(14) 17 


(15) 18 
(16) 19} 
(17) 20 


omee) N 


(20) 23 
(21) 24 


21 (18) 
| 25 uF 0.01 pF 
—2.5V +0.010V 


TCO4580S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family | Amplitude Rep Rate | Pulse Width ttLH trHe 
100K ECL | 740mVp-p | 4MHz =| — 500ns_—_| 0.7 +0.1ns | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100123 contains six bus drivers 
capable of driving terminated lines with 
terminations as low as 25{2. Each output 
has its respective ground connection. 
The driver itself performs the positive 
logic AND of a data input and the OR of 
two enable inputs. The output voltage 
LOW level is more negative than usual 
ECL outputs. This allows an emitter- 
follower output transistor to turn off, 
when the termination supply Vy is -2.0V 
+10%., 
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Bus Driver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


‘oor | Tone Tema 


ORDERING CODE 
Veci = Vec2 = GND; Vee = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100123F 
Ceramic Flat Pack 100123Y 


PIN DESCRIPTION 


[eect te 
rr 


DEO |v Enable np 
ee 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


FLAT PACK 


Pin connections for Flat Pack 
and in() for Ceramic DIP 
package 
Q3 VeceVecwWcc290 Vec2 
(TOP ViEW) 


cpo9150S_ 


Figure 1 


Figure 2 
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FUNCTION TABLE 


INPUTS OUTPUT 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL - UNIT 
m 


lo Output source current 
Ts Storage temperature 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Veg = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Veg = -4.5V 
Veg = -4.8V 
Veg =-4.2V 
Veg = -4.5V 
Veg = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


ViH 


~ HIGH level input 


threshold voltage Vec1 = Vece = GND 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


VILT 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V, —4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


PARAMETER | min | Typ | MAX | UNIT TEST CONDITIONS? 
output voltage -|_YEET—4:5V_| -1025 fe, 252 to -2.0V 
HIGH level output a — Vin = Vinmin Loading with 
VOHT threshold voltage Veber Le tOse Eo . ae 2582 to -2.1V 
Vee=-48V | -1045 | | IN = ViLmax 
| LOW level output MEETS ne es Vine Views Loading with 
= i + 
VOLT threshold voltage NEES ey a en ’ a 2522 to -2.0V +0.010V 
LOW level FE Soe A Vin=Vitmex | Loading with 
VoL output voltage NEED ee ae eee Seccin ve an 2502 to -2.4V 
. = = Vilmin 
i HiGHiwss «= | ET Tt 8 w 
_ LOW level Input current 0s fT A | Vive Vimin 
-lee Vee supply current Inputs open 
HIGH level 
von output voltage V/V 
EE compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  —Maximum HIGH level input voltage (the most positive Vj,). 
Vivir - HIGH level input threshold voltage. 
Vonimax (— 880 MV) ——~_ [ahahaha 7 7] Lerharherh | VILT ~ LOW level input threshold voltage. 
Votimin (— 1025 mV) —T Fe Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
Vont (— 1035mv) GUARANTEED Voumax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (~ 1620mVv) —— Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mv) —— Vo_max  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


Vv VA Votmin  — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

Bom) (—uaremih | ce tesmyy CBB iay COHOIIONS: 

Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour ( —1610mV —_—_ 


— 


Ves 
(-1320mVv) 
OF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcci = Voce = GND, Vee = -4.2V +0.010V to -4.8V +0.010V 


PARAMETER Pin | Max | Pax | min | Max | UNIT | TEST CONDITIONS 


Propagation delay 4.35 1.75 4.35 1.75 4.65 
Dn to Qn 2.40 1.00 2.40 1.10 2.60 
DE, to Qn 3.00 1.20 3.00 1.20 3.40 Figs. 4, 5, 6 
Propagation delay 2.10 5.40 2.10 2.10 5.80 
E to Qn 1.20 3.30 1.20 1.20 3.70 
Transition time 0.70 2.00 0.70 1.90 0.70 2.10 
20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 1.30 
Ceramic DIP Voc: = Veco = GND, Veg =-5.2V +5% 


Panes: Fam [ex [ae [ tx [ um [ x | ONT [TEST covOTONS 


— tPLH Propagation delay 1.70 4.35 1.75 4.35 1.75 4.65 
tpHL Dry to Qn 1.00 2.40 1.00 2.40 1.10 2.60 
teLy Propagation delay 2.00 4.70 2.00 4.70 2.00 5.10 
teHL DE, to Qn ' 1.20 3.00 1.20 3.00 1.20 3.40 
tpLH Propagation delay 2.10 5.40 2.10 5.30 2.10 5.80 
teHL E to Q, 1.20 3.30 1.20 3.30 1.20 3.70 
tTLH Transition time 0.70 2.00 0.70 1.90 0.70 2.10 
tTHL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 1.30 
Flat Pack Voc: = Vcc2 = GND, Veg =-4.2V +£0.010V to -4.8V +0.010V 
teLH Propagation delay 1.70 4.15 1.75 4.15 1.75 4.45 
tPHL Dn to Qn 1.00 | 2.20 | 1.00 | 2.20 | 1.10 ] 2.40 
tpLH Propagation delay 2.00 4.50 2.00 4.50 2.00 
teHL DE, to Qn 1.20 2.80 1.20 2.80 1.20 


Figs. 4, 5, 6 


Figs. 4, 5, 6 


Propagation delay 5.20 2.10 5.10 2.10 5.60 
E to Q, 3.10 1.20 3.10 1.20 3.50 
0.70 2.00 0.70 1.90 0.70 2.10 
0.45 1.30 0.45 1.20 0.45 1.30 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc: = Voce = GND, Veg =-5.2V +5% 


Ta = +25°C Ta = +85°C 
in | Max UNIT | TEST CONDITIONS 


‘teLH Propagation delay 
tPHL Dn to Qn 


teLH Propagation delay 


teLH Propagation delay 
teHL E to Qn 


tTLH Transition time 2.00 0.70 1.90 
tTHL 20% to 80%, 80% to 20% 1.30 0.45 1.20 


AC WAVEFORMS 


+1050 mV 


+310mV 


OR OUTPUT 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voco1 = Voce = + 2V +0.010V, Vee =-3.2V 
+0.010V. 
PULSE Fas’ 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR wy] 25 uF 0.1yF 0.01uF and 25uF from GND to Veg. (0.01 and 
— = 0.1pF capacitors should be NPO Ceramic or MLC 


type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


CHANNEL B ; : 
Ry i, (16) 19 > function required. 


L,— |e bg 
SCOPE mx (15) 18 


CHANNELA 


All unused outputs are loaded with 2522 to GND. 
L, and Lo are equal length 252 impedance lines. L4 
and Lg, the distance from the DUT input and output 
pins to the junction of their respective interconnect- 
ing cables should not exceed 1/4 inch (6mm). 


as 


(14) 17 
(13) 16 


(17) 20 } _. 6. Ry =50Q terminator internal to Scope. 
Vv 7. The unmatched wire stub between coaxial cable 
OR (23) 2 and pins under test must be less than 1/4 inch 


(6mm) long for proper test. 
8. C,=Fixture and stray capacitance <3pF. 
9. Any unterminated stubs connected anywhere along 


Vitmin | (22)1 


(20) 23 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(21) 24 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
(19) 22 10. All load resistors should have tolerance of + 1% or 
better. 
11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 
21 (18) 
| 25 uF 0.01 pF 
-—2.5V +0.010V 


TC05291S 


Figure 5. Test Circuit 


NEGATIVE PULSE ——= 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veco1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family | Amplitude Rep Rate | Pulse Width try 
100K ECL 740mVp-p 0.7 +0.1ns 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100124 is a Hex Translator, de- 
signed to convert TTL logic levels to 
100K ECL logic levels. The inputs are 
compatible with standard or Schottky 
TTL. A common Enable input (E), when 
LOW, holds ail inverting HIGH and holds 
all true outputs LOW. The differential 
outputs allow each circuit to be used as 
an inverting/non-inverting translator or 
as a differential line driver. The output 
levels are voltage compensated. When 
the circuit is used in the differential 
mode, the 100124, due to its high com- 
mon-mode rejection, overcomes voltage 
gradients between the mode rejection, 
overcomes voltage gradients between 
the TTL and ECL ground systems. The 
Vee and Vcc power may be applied in 
either order. 


March 1986 


100124 
Translator 


Hex TTL-to-ECL Translator 
Preliminary Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 


woes [tes 105m 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = Vec3 = GND; Vrr_ = +5.0V; Veg = -4.2V 
to -4.8V; Ta =0°C to +85°C 


Ceramic DIP 100124F 


Ceramic Flat Pack 100124Y 


PIN DESCRIPTION 


PINS DESCRIPTION 
Do -Ds Data Inputs (Schottky TTL) 
E | . Enable Inputs (Schottky TTL) 
Qo-Q5 _ Data Outputs | 
Qo- As Complementary Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


(21)(22) (23) (17) (16)(15) 
241 2 20 19 18 


Do Dy Dz D3 Da Ds 


4 5 6 8 7 12 13 15 14 17 16 


3 
(24) (1) (2) (3) (5) (4) (9) (10) (12) (91)(14)(13) 


Voc = Pin 23(20) 
Voc1 = Pin 9(6), 10(7), 11(8) 
Vee = Pin 21(18) 


Pin connections for Flat Pack 
and in ( ) for Slim CERDIP 
package 


G2 Qe VeorVec2Vec3O3 
cp09201S 


Figure 1 
7-64 


Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER VALUE UNIT 
V Supply voltage (GND1 = GND2 = GND3 = GND) -7.0 to 0 V 
100K ECL te ail Se ere 
lo Output source current 55 mA 
Voc Supply voltage +7.0 
TTL VIN Input voltage -0.5 to +5.5 
lin Input current ~30 to +5.0 
Ts Storage temperature | ~65 to +150 
Ty Maximum junction temperature + 150 


DC OPERATING CONDITIONS FOR TTL 


PARAMETER 
Voor Supply voltage 
Vece2 
Vige HIGH level input voltage 
Vi —_ LOW level input voltage 
fi Input clamp current 
low HIGH level output current 
oe i LOW level output current _ ae 
Ti. —_ Operating ambient temperature 


PARAMETER 


Circuit ground 


Supply voltage (negative) 


Supply voltage (negative) when operating with 10K ECL family 
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DC ELECTRICAL CHARACTERISTICS (TTL) Vee+ = Vece = Vecg = GND, Vit. = +5.0V +0.010V, Veg =-4.2V +0.010V to 
-4.8V +0.010V, Ta, =0°C to +85°C unless otherwise specified! 


PARAMETER 100124 TEST CONDITIONS 

Input current at maximum 1.0 Vin = +5.5V 
| input voltage : All other inputs = GND 

HIGH level Dy, inputs 20 Vin = +2.4V 

input current E inputs 120 : All other inputs = GND 

LOW level Dn inputs Vin = +0.4V 

input current E inputs All other inputs = GND 

Supply current 75 mA All inputs Vin = GND 


DC ELECTRICAL CHARACTERISTICS (100K ECL) Vcc = Veco = Voc3 = GND, Viti = +5.0V +0.010V, Veg = -4.2V to 
-4.8V +0.010V, Ta =0°C to +85°C unless otherwise specified’? 


PARAMETER MIN TYP MAX | UNIT TEST CONDITIONS 
Ver =-4.2V | -1025 ~870 mV 


HIGH level een aura a ; 
Vou output voltage Vee =7-4.5V | -1025 | -955 ~880 | mv | Vin = 0.4V (TTL) 
Vee =-4.8V | ~1035 880 


HIGH level output 


VOHT threshold voltage L120 ay Min = GN CUTE) 
Es Bia ies Seka eet ect ee eee aL Loading with 
Veg = -4.2V ~ 1590 mV 252. to -2.0V 
: LOW level output ee ~ = 
Vou threshold voitage bland : 1610 | mV Minh 2-09-40 TG) 
Vee = -4.8V -1610 mV 
Veg =~-4.2V | -1810 -1600 mV 
LOW level Oat ee err ine ~~ ” 
output voltage Vee= sad ee : ae eivee ny Vinee ENE) 
Veg =-4.8V | -1830 ~1620 mV 
Supply current 52 96 140 mA - For all inputs Viy = +4.0V 


AVon HIGH level 

Vex output voltage 0.035 V/V 
compensation Vee =~4.2V | _ 

AV LOW level Ta = +25°C 

ie output voltage 0.070 V/V 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these '’worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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Vout 
Vorimax (- 880mV) NOTES: 
Vitimax —Maximum HIGH level input voltage (the most positive Vjy). 
Vorimin (— 1025 mV) Vint - HIGH level input threshold voltage. 


Vout (- 1035 mV) 
ECL 10K 


_ Vour (- 1035 mv) 


Y V - LOW level input threshold voltage. 
GUARAI ILT p g 
Yj is pehacelytahl a Vitmin — Minimum LOW level input voltage (the most negative Vj). 
Hy} AREA VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
yy condition. 
2g TYP Vonmin Minimum HIGH level output voltage (the most negative Vo};) under the specified input and loading 


Voumin (-1810mV) Vv condition. : ; 
Vv Vin on VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
avy (24V) Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vix tre Vint Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading — 
(0.8V) (2.0V) conditions. 
DFOS550S Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 
Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 


and output threshold level. 


Figure 3. Transfer Characteristics (TTL to ECL) 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = Voc3 = GND, Vrr_ = +5.0V +0.010V, Veg =-4.2V +0.010V to -4.8V +0.010V 


2.90 | 0.50 3.00 
2.90 0.50 3.00 


PARAMETER 


teLH Propagation delay 0.50 3.00 0.50 
 teHL Dy to Qn, Qn 0.50 | 3.00 | 0.50 


tTLH Transition time TTL 0.45 1.80 0.45 1.80 0.45 1.80 
tTHL 20% to 80%, 80% to 20%] 0.45 1.80 0.45 1.80 0.45 1.80 


Ceramic DIP Vcc: = Voce = Voca = GND, Vit = +5.0V +0.010V, Veg =-5.2V +5% 


| tpLH Propagation delay 0.50 3.00 0.50 2.90 0.50 3.00 Fid. 5. 6.7 

tpHL Dn to Qn, Qn 0.50 3.00 0.50 2.90 0.50 3.00 oni ; 

tTLH Transition time TTL 0.45 1.80 0.45 1.80 0.45 1.80 Fia. 5. 7 

tTHL 20% to 80%, 80% to 20%; 0.45 1.80 0.45 1.80 0.45 1.80 ae 
Flat Pack Voc; = Voce = Vcc3 = GND, Vir. = +5.0V +0.010V, Veg =—-4.2V +0.010V to —4.8V +0.010V 

PARAMETER UNIT 

tPLH Propagation delay 0.50 2.80 0.50 2.70 0.50 2.80 ns Fig. 5.6.7 
teHL Dn to Qn, Qn 0.50 2.80 0.50 2.70 0.50 2.80 ns et 
ttLH Transition time TTL 0.45 1.70 0.45 1.70 0.45 1.70 ns Fia. 5. 7 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.70 | 0.45 | 1.70 | 0.45 | 1.70 ns os 


Flat Pack Vcc: = Vcc2 = Voc3 = GND, Viti = +5.0V +0.010V, Veg =-5.2V +5% 


—_— [min | Max | 


TEST CONDITIONS 


tpLH Propagation delay 0.50 2.80 0.50 2.70 0.50 2.80 
tpHL Dn to Qn, Qn 0.50 | 2.80 | 0.50 | 2.70 | 0.50 | 2.80 
ttLH Transition time TTL 0.45 1.70 0.45 1.70 0.45 ; 

tTHL 20% to 80%, 80% to 20%! 0.45 1.70 0.45 1.70 0.45 1.70 
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Translator 400124 


AC WAVEFORMS 


Dn INPUTS 


Qn INPUTS 


Gn OUTPUTS 


WF12130S 


Figure 4. Propagation Delay and Transition Times for Data to Output 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V£0.010V +7.0V£0.010V 1. Voc1 = Voce = Voc3 = + 2V +0.010V, 
VTL = +7.0V +0.010V, Veg =-2.5V +0.010V 
2. Decoupling 0.1uF and 25uF from GND to Voc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
ee 0.14 | | 25uF | 0.1uF | capacitors should be NPO Ceramic or MLC type). 
= = = = Decoupling capacitors should be placed as close as - 


physically possible to the DUT and lead length 


PULSE should be kept to less than 1/4 inch (6mm). 
GENERATOR lacey {11(8)] 10(7) 3. All unused inputs should be connected to either 
23(20) HIGH or LOW state consistent with the LOGIC 


Vee1 Vees Vec2 Vite 


function required. 


"7 scope 4, All unused outputs are loaded with 509 to GND. 
CHANNEL B 5. Ly and Lo are equal length 502 impedance lines. Ls, 

the distance from the DUT pin to the junction of the 

cable from the Pulse Generator and the cable to the 


3 
SCOPE (21)24 


CHANNEL @o 
. = (22) 1 


ee : — 


aT (23) 2 Sts hr Scope, should not exceed 1/4 inch (6mm). 
(17)20 6. Ry = 50Q terminator internal to Scope. 
= Vitimax =- = 7. The unmatched wire stub between coaxial cable and 
oR (16)19 4 (1) 500 pins under test must be less than 1/4 inch (6mm) 
Vitmin long for proper test. 

(15)18 8.C, = Fixture and stray capacitance < 3pF. 
(19)22 9. Any unterminated stubs connected anywhere along 
fe (a) 500 | the transmission line between the Pulse Generator 


and the DUT or between the DUT and the Scope 
eis) 502 should not exceed 1/4 inch (6mm) in length (refer to 
ri 500 | section on AC setup procedure). 
10. All 50Q resistors should have tolerance of + 1% or 
11. Pin connections are for Flat Pack and in parenthe- 
rato) 500 | ses for Ceramic DIP packages. 


21(18) 


| 25uF aot | 


~2.5V+0.010V 


TC004831S 


Figure 5. AC Test Circuit for 100124 
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Translator 100124 


NEGATIVE PULSE 


POSITIVE PULSE 
+2.0V 


WF12340S 


INPUT PULSE REQUIREMENTS 
Veci = Vec2 = Vec3 = +2.0V +0.010V, Vrr_ = +7.0V +0.010V,Vege = -2.5V +0.010V, 
V7 = GND (0V) 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


100125 is a Hex Translator to convert 
100K ECL logic levels to TTL logic 
levels. Differential inputs allow each cir- 
cuit to be used as an inverting, non- 
inverting or differential receiver. An inter- 
nal reference voltage generator provides 
Veep for single-ended operation or for 
use in Schmitt trigger applications. 


All inputs have 50k{2 pulldown resistors; 
therefore, the outputs will go LOW when 
the inputs are left unconnected. When 
used in the differential mode, the inputs 
have a common-mode rejection of + 1V, 
making this device tolerant of ground 
offsets and transients between the sig- 
nal source and the translator. The Ver 
and Vcc power may be applied in either 
order. 


March 1986 


100125 
Translator 


Hex ECL-to-TTL Translator 
Preliminary Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


ives DELAY (~leEE) 


ORDERING CODE 
VrtTL1 = VrTL2 = + 5.0V, Vec1 = Vec2 i GND; Vee =~-4,2V 
to -4.8V; Ta =0°C to +85°C 
Ceramic DIP 100125F 
Ceramic Flat Pack | 100125Y 


PIN DESCRIPTION 


[By-6, Ca pts worn 
vendre ins Vonage Out id 
a9=05 [ita Outs Senonty TT 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(12)(11)(14)(13)(16)(15(192021}(22\23)'24) 
15 14 17 16 19 18 22 23241 2 3 


Do Do Dy Dy D2 De D3 D3 D4 Da Ds Ds 


Qo Qi Q2 Q3 Q4Qs5 


1312116 5 4 
(10) (9) (8) (3) (2) (1) 


Viti = Pin 7(4), 8(5) 
Voc = Pin 9(6), 10(7) 
Vee = Pin 21(18) 
Vee = Pin 20(17) 


Pin connections for FLAT PACK and 
in ( ) for Slim CERDIP package. 


LS10681S 


VeturVrtieVec1Vec2 Q2 4 
C009221S 


Figure 2 


Figure 1 
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Translator 400125 


om CORO sc, LSAT OED OER OS ENR NTE: 2A RRNA NNN UROL ON” POON Se IR Pe RESPONSE A OREN NTCSAS TOSELAND SPECIE 


ABSOLUTE MAXIMUM RATINGS = (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


100K ECL 
‘ook ec LVEE_SuPply voltage (GND1=GNO2=GNDS=GND) | OOO 
lo Output source current 55 
ee Ven a Supply voltage - a0: _—- 
Vin Input voltage i es ee en ee 
Input current -30t0 +50 
Fe a ee a ak a a A a amply dR tae, Ane rere ets tes 
Maximum junction temperature — HH 50 a 


DC OPERATING CONDITIONS FOR SINGLE ENDED MODE 


PARAMETER paar 
Min 
Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL Family 
HIGH level 
VIH input voltage 


(Single ended) 


HIGH level input Ver = -4.5V 


VinT threshold voltage Chae stte eee ett 2446s 
Voc1 = Voce = GND Veg = -4.8V 
ae SOP 1a AEARe ee 
Ta =0°C to +85°C oer 
LOW level input Oe aay. a 
VILT threshold voltage o NEE ON 
Vee = -4.8V 
-m HAS 
LOW level i einai 
Vit input voltage Veg = -4.5V 
(Single ended) Mv = -4.8V 
EE cre 
Ver = 4. 4.2V 
Output reference 
Vee voltage hs Seva 45V 
_ Ver = -4.8V 
Ta Operating ambient temperature 0 
NOTE: 


When operating at other than specified voltages (-4.2V,-4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Translator * 100125 


DC OPERATING CONDITIONS FOR DIFFERENTIAL MODE 


100K ECL 


PARAMETER UNIT 


Vittmax + 1 OV 


| 

a =o 
= 

——7 


a : 
Vitmin + 1.0V 
= 
aaa 
OO a 


Input voltage differential Veg = -4.5V 150 
Vee = -4.8V 


Veg = -4.2V 


Common-mode voltage Veg = —4.5V 
Vege = -4.8V 
NOTE: 


When operating at Vee other than specified voltage (-4.2V, —-4.5V, —4.8V), the DC and AC Characteristics will vary slightly from specified values. 


DC ELECTRICAL CHARACTERISTICS Voc; =Voco = GND, Viti = +5.0 £0.010V, Veg = -4.2V +0.010V to -4.8V +0.010V, 


Ta =0°C to +85°C unless otherwise specified’ ° 


PARAMETER ma | TYP p Max UNIT TEST CONDITIONS? 
nm HIGH level Vin = Vimax, Do - Ds = Ve 
input current 350 BA Do - Ds = Vitmin 


LOW input current eee eae MA Vin = Vitmin. Do ~ Ds = Vep 


Vee supply current 


HIGH level 
output voltage 
compensation 


Veg = -4.2V 
LOW level 
output voltage 


05 | 
bated 
et 
0.070 V/V 
compensation 
Eos 
| =100 
ea 


HIGH level output voitage 2. 


LOW level output voltage ee 
Short circuit output current* -100 hed 


loc Vcc Supply Current 


lo. = 20mA 


S 


A Vout = GND 
A Do - Ds = VBB 


% 
on] 
oi pS 


NOTES: 

1. The specified limits represent the ‘worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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100125 


Translator 


NOTES 
Viumax — Maximum HIGH level input voltage (the most positive Vj). 
7 Vint ~ HIGH level input threshold voltage. 
Mi ViLT - LOW level input threshold voltage. 
LLL, BES L Vitmin — Minimum LOW level input voltage (the most negative Vj). 
Y YG, GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
4 OPERATING condition. 
AREA Voumin — Minimum HIGH level output voltage (the most negative Vo},) under the specified input and loading 
condition. 
VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vin VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Vitmin ECL100K = Vinmax Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


(-1810mV) {| | (—880mv) conditions. 
Vir Viet Votmin — Minimum LOW level output voltage (the most negative Vo) under the specified input and loading 
(~ 1475mV) (-T165mV) conditions. 
Ves Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
(-1320mV) and output threshold level. 


DFO5540S 


Figure 3. Transfer Characteristics for ECL 100K to TTL 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Veco = GND, Vit, = +5V +0.010V, Vee =-4.2V +0.010V to -4.8 +0.010V 


PARAMETER 


Propagation delay 
Dy, to Qr, 


ttLH Transition time TTL 
10% to 90% to 90% to 10% 


Ta= 0°Cc 


0.50 
0.50 


UNIT 
Ces [ote [we [tn [ hs 
0.80 | 3.50 | 0.90 | 3.70 | 1.00 | 4.00 ns 
0.80 | 3.50 | 0.90 | 3.70 | 1.00 | 4.00 ns 
2.60 | 0.50 | 2.60 | 0.50 
2.60 | 0.50 | 2.60 | 0.50 | 2.60 ns 


Ta = +25°C Ta = +85°C 
TEST CONDITIONS 


Figs. 4, 5, 6 


2.60 ne Figs. 4, 6 


Ceramic DIP Vcc; = Voce = GND, Vit, = +5V +0.010V, Veg =-5.2V +5% 


PARAMETER 


Propagation delay 
Dn to Qh 


Transition time TTL 
10% to 90% to 90% to 10% 


PARAMETER 
tpLH Propagation delay 
tPHL Dn to Qn 
tTLH Transition time TTL 
trHe 10% to 90% to 90% to 10% 


0.80 ; 3.30 ; 0.90 3. 
0.80 | 3.30 | 0.90 ; 
0.50 | 2.50 |; 0.50 
0.50 | 2.50 | 0.50 


TEST CONDITIONS 


Figs. 4, 5, 6 


Figs. 4, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 


2.50 


950 Figs. 4, 6 


Flat Pack Vcc; = Voce = GND, Vr, = +5V +0.010V, Veg =-5.2V +5% 


PARAMETER 


Propagation delay 
Dn to Qn 


tTLH Transition time TTL 
try. 10% to 90% to 90% to 10% 


March 1986 


Ta = +85°C 
~ UNIT TEST CONDITIONS 
soar 


Figs. 4, 5, 6 


3.30 | 0.90 | 3.50 | 1.00 | 3.80 ns 
3.30 | 0.90 | 3.50 | 1.00 | 3.80 ns 


Figs. 4, 6 


0.50 ; 2.50 | 0.50 | 2.50 ns 
0.50 ; 2.50 |; 0.50 | 2.50 ns 
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Translator 400125 


AC WAVEFORMS 


+1050 mV 
Dn INPUTS 
+310 mV | 


+1050 mV 
Dn INPUTS 
+310 mV 


Qn OUTPUTS 
(ATTENUATED OUTPUT) 10% 10% 


WF12140S 


Figure 4. Propagation Delay and Transition Times for Data to Output 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V20.010V +7,0V20.010V 2800 1. Viti = Vitt2 = 7.0V +0.010V, Voc = Voce = 
25uF | OAuF [ane O.ApF 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
= — ~— — 0.01uF from GND to Vege (0.01 and 0.1uF capaci- 


+2.0V20.010V 
| 9(6) |10(7)  8(5)| 7(4) should be kept to less than ¥% inch (6mm). 


PULSE tors should be NPO Ceramic or MLC type). Decou- 
GENERATOR pling capacitors should be placed as close as 
physically possible to the DUT and lead length 


Li Ls v Vv Vv 3. All unused inputs should be connected to either 

SCOPE | Crytal (oot Nece Vr Yt 43 410) ey SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A ae 2 CHANNEL B function required. 

R c 4. All unused outputs are loaded with 502 to GND. 

e L fr 5. Ly and Lg equal length 502 impedance lines. Lg, 

| (13)16 il the distance from the DUT pin and the junction of 

= = = the cable from the Pulse Generator and the cable 

| (ey) 12(9) 500 to the Scope, should not exceed 4% inch (6mm). 


6. Ry = 502 terminator internal to Scope. 
i) 500 7. The unmatched wire stub between coaxial cable 
fe) son | and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 
. C, = Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 
fay 500 the transmission line between the Puise Generator 
and the DUT or between the DUT and the Scope 
ree should not exceed 14 inch (6mm) in length (refer to 
section on AC setup procedure). 
10. Ali 5022 resistors should have tolerance of + 1% or 
better. 


11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


© © 


21 (18) 


| 25uF | 0.01uF | 


-2.5V20.010V 


TC04851S 


Figure 5. AC Test Circuit for 100125 
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Translator 100125 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 2150S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Var. = +7.0V +0.010V, Veg =-2.5V +0.010V, 
V+ = GND (0V) 


| Family | Amplitude | Rep Rate | Pulse Width trun frac: 
100K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.ins 


Figure 6. Input Pulse Definition 
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Backplane Driver 


9-Bit Backplane Driver 
Product Specification 


ECL Products 


DESCRIPTION 
100126 contains nine independent, 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lEE) 
high-speed buffer gates each with a 


single input and a single output. The 


gates are non-inverting. These buffers ORDERING CODE 
Vec1 = Vec2 = GND; Vee = -4.2V to -4.8V 


are useful in bus-oriented systems 


where minimal output loading or bus 

isolation is desired. The output transition 
Ceramic DIP 100126F 
Ceramic Flat Pack 100126Y 


times are longer to minimize noise when 
PIN DESCRIPTION 


used as a backplane driver. 
DESCRIPTION 


Data Inputs 
Data Outputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


LD05190S 


Qo QsVcewWec2Q7 6 
CD09340S 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Vin should never be more negative than Veg) 


DC OPERATING CONDITIONS 


a... en aes 
PARAMETER min | Nom | 
po | o | 


Voc1, Vece Circuit ground 


VEE Supply voltage (negative) 
Veg Supply voltage (negative) when operating with 10K ECL family a 


Veg = —4.2V 
Vee = -4.5V 
Ver = -4.8V 
Vee = -4.2V 
Veg = -4.5V 
Ver = —4.8V 
Ver = -4.2V 
Veg = -4.5V 
Ver = —4.8V 
Veg = —4.2V 
Ver = —4.5V 
Ver = -4.8V 


HIGH level 


Vil input voltage 


HIGH level input 


threshold voltage Voc1 = Vcc2 = GND 


VIHT 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Backplane Driver 400126 


DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Ver =-4.2V £0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 
rer | wae [et [Tear somone 


HIGH level 
=~9OH output voltage 
compensation 


LOW level 
=a output voltage 
compensation 


HIGH level 


VOH output voltage 


Vin = Vitmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VoHT 


Loading with 
50Q to -2.0V +0.010V 


= 
[00 [av 
aa 
[=t6t0 [mv 
Ec 


Vin = Vimin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


a 
Fae [ov 


Vin = Vitmax 
or 


Vin = Vitmin 


ee oe 
Oe 


LOW level 


Vou output voltage 


>) 
ro) 


Vee = -4.2V 
Ta = + 25°C 


NOTES: 


1. The specified limits represent the ‘worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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Backplane Driver 100126 


Vout NOTES: 
Vinmax — Maximum HIGH level input voltage (the most positive Vjy). 
Vint ~ HIGH level input threshold voltage. 
Votmax (~ 88010V) ——~ [photo ViLt — LOW level input threshold voltage. 
Vouimin (~ 1025 mV) — ——w Vitmin  —Minimum LOW level input voltage (the most negative V),). 
ont (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vowr (~ 1610mV ——— | Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— 1620mV) — VOLT ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumin (~ 1810mV) —— Vin Votmax  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv Voumin — Minimum LOW level output voltage (the most negative Vo_) under the specified input and loading 
ILmin Vier | Vint Vitimax eonditions 
(-1810mV) (-1475mV) | (—1165mV) (-880mV) teed : ae : 
VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 


and output threshold level. 


Ves 
(-1320mv) 


DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER win | Max max | TEST CONDITIONS 


tpHL Dr, to Qn 1.05 2.75 1.05 2.75 1.05 2.75 Figs. 4, 5, 6 
trLy Transition time 1.15 3.30 1.15 3.30 1.05 3.30 
tTHL 20% to 80%, 80% to 20%] 1.15 3.30 1.15 3.30 1.05 


Ceramic DIP Vcci = Voce = GND, Wee =-5.2V +5% 


tpHL D, to Q, 1.05 2.75 1.05 2.75 1.05 2.75 Figs. 4, 5, 6 
ttTLH Transition time 1.15 3.30 1.15 3.30 1.05 - 
tTHL 20% to 80%, 80% to 20%| 1.15 3.30 1.15 3.30 1.05 3.30 


Flat Pack Vcc1 = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1.05 2.55 1.05 2.55 1.05 2:09 
teHL Dn to Qn 1.05 2.55 1.05 2.55 1.05 2.55 
teLH Transition time 1.15 3.30 1.15 3.30 1.05 3.30 
tpH 20% to 80%, 80% to 20%] 1.15 3.30 1.15 3.30 1.05 


Flat Pack Vcc; = Vcce = GND, Veg =-5.2V +5% 


PARAMETER TEST CONDITIONS 


TEST CONDITIONS 


Figs. 4, 5, 6 


teLy Propagation delay 
teHL Dn to Qn 


Figs. 4, 5, 6 
teLH Transition time 
teHL 20% to 80%, 
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Backplane Driver  * * & 100126 


AC WAVEFORMS 


OR OUTPUT 


WF 13070S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES:. 
1. Voc1 = Vec2 = t+ 2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR 25 uF 0.1pF 0.1uF capacitors should be NPO Ceramic or MLC 


+2.0V +0.010V 


= = type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
ove] at fret 10(7) length should be kept to less than 1/4 inch (6mm). 
—————— | ee . All unused inputs should be connected to either 
SCOPE (22) 1 ‘ SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A D CHANNEL B function required. 
(23) 2 . All unused outputs are loaded with 502 to GND. 
. Ly and Lp are equal length 50Q impedance lines. 
(24) 3 Lg, the distance from the DUT pin to the junction of 
=-T- = the cable from the Pulse Generator and the cable to 
_ (14) 17 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 

(15) 18 . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 

(16) 19 (6mm) long for proper test. 

20 C, = Fixture and stray capacitance < 3pF. 
(17) Any unterminated stubs connected anywhere along 
20) 23 the transmission line between the Pulse Generator 
(20) and the DUT or between the DUT and the Scope 
(21) 24 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 502 resistors should have tolerance of + 1% or 
better. 


21 (18) 


| 25 uF 0.01 nF 


— 2.5V 20.010V 


TC04592S 


Figure 5. Test Circuit 
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January 30, 1986 


+1050 mV 
NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 


+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg = -2.5V +0.010V, V7 = GND (OV) 


Family | Amplitude | Rep Rate | Pulse Width tonic 
100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.ins | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


100131 has three D-type master-slave 
flip-flops, with direct and complement 
output, separate clock, set and reset. In 
addition, all three flip-flops have a com- 
mon clock, set and reset. 
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100131 
Flip-Flop | 


Triple D-Type Master-Slave Flip-Flop 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


joo; [re 110m 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 


Ceramic DIP 100131F 
Ceramic Flat Pack 100131Y 


PIN DESCRIPTION 


[Bebe «|= I 
ee 
CPo9 -CPa Clock Inputs 
ws 
Ro - Re 


PACKAGES 


Master Set Input 
ee 
PWR | _«Mastor Reset input 


[Ro-Re YR 


Gy=On Oo-Gz_ | Data Outputs SSS 
PIN CONFIGURATION LOGIC SYMBOL 


(16) = (1), (5)(20) (15) (24) (6) 
22 217 12 21 3 


CERAMIC 
DIP 


(17) 14 
(2) 23 

(4) 1 
(18) 15 
(23) 20 


(3) 24 SD, 7 
MR MS Q) Q Q, Q@, Q @ 
e 


FLAT PACK ° 


19 146 1110 8 9 4 5 
(22) (19) (14) (13) (11)(12) (7) (8) 


LD05360S 


Qe G2Vec1Vcc2 Q1 Gy 
(TOP VIEW) 
_ cD092608 


Figure 1 Figure 2 
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TRUTH TABLE 


INPUTS OUTPUTS 


X x X L L H X L H 
Xx X X L L X H [: H 
X X X H X L L H L 
Xx X X Xx H L L H L 
X X t L L L L On Qn 
X t H L E L L Qn Qn 
x X X L L L L Qn On 
H t L L L L L 
L t L L bi L i 
H L t L L L L 

L t L L 


D: Data input; CP>: Common Clock; CK;: Clock; MS: Master Set; S: Set; MR: Master Reset; 
R: Reset; Q: Direct output; Q: Complement output; n: State before transition; n+ 1: State after 
transition; tT: LOW to HIGH transition. 


Data enters a master when both clock and common clock are LOW, and transfers to the slave 
when the clock or master clock (or both) go HIGH. If the set (or master set) is HIGH while the 
reset (or master reset) is HIGH, the output is undefined. 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) . 


PARAMETER ; 10K ECL UNIT 


Vee Supply voltage (Voc1 = Voce = GND) | 
VIN Input voltage (Vin should never be more negative than Vee) 
Po Ouput source ourent—SCSC~SSSC~s—s~—SCSCSC*~C*‘dz 
Ts Storage temperature 

°C 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 


VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Ver = -4.2V 
Ver = -4.5V 
Veg = -4.8V 
Ver = -4.2V 
Voc1 = Voce = GND Vee = -4.5V 
Ver = -4.8V 
Veg =-4.2V 
Ta =0°C to +85°C Vee = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Vee =-4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Flip-Flop | 100131 


DC ELECTRICAL CHARACTERISTICS Vcc: = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta = 0°C t- +85°C unless 


otherwise specified’: 3 


PARAMETER | MIN | TYP | MAX | UNIT TEST CONDITIONS? 
Vee=-4.2v | -1025 | | 
Vee =-4.5V | -1025 mV or 
i Vin = Vitmin 
| Vee =-4 °v | -1035 mV 
play level oul = = -4.5V on a ce a : ae 
threshold voltage EE : ai 
Vee =-4.8V | -1045 Pas eel my In = Vitmax 
Ver = —4.2V -1590 | mV 
LOW level output 
threshold voltage As Seated — 1610 mV 
Vege = —4.8V ~1610 mV 
Veg =—-4.2V | -1810 ~1600 | mv 


Vin = Vitimax 


HIGH level 
output voltage 


Loading with 


5022 to -2.0V +0.010V 
Vin = Vixmin 
or 


Vin = Vitmax 


Vin = Vitmax 
or 


Vin = Vitmin 


sueat age; | Mee 
output voltage Veg = -4.5V -1810 -1705 -1620 mV 
Vee = —4.8V -1830 
HIGH level MC, MS, MR, 
input current 
Rn, Sn 
Ne LOW level input current 
—-leE Vee supply current 74 


HIGH level 
output voltage 
compensation 


Vin = Vikmax 


Inputs open 


A 


0.035 V/V 
0.070 V/V 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these "worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


pi 

(o>) 

NS 

co) 
= = 


— 
bh 
= 
BAN 
© 
3 


Ver =—-4.2V 


LOW level Ta = +25°C 
output voitage 
compensation 


> 
O 
oO 
= 
> 
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NOTES: 

Vitmax  —Maximum HIGH tevel input voltage (the most positive Vj). 

Vint. - HIGH level input threshold voltage. 

VILT — LOW level input threshold voltage. 

Vi-min — Minimum LOW level input voltage (the most negative Vj;). 

Vout (- Wssmy) GUARANTEED VoHmax  — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

OPERATING condition. : 

Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLt ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax ~~ Maximum LOW level output voltage (the most positive Vo) under the specified input and loading 
conditions. 


Vour (— 1610mV —— 


Votmax (7 1620 mV) —_— IEEE. 
Votmin (— 1810mV) — 


Votmin  — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading - 


Vier Vin max 
“ieiom 1475 ies m 880 conditions. 
a mv ( ve VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Vag and output threshold level). 
(~1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Ver =-4.2V +0.010V to -4.8V +0.010V 


Ta = +85°C 


=0°C Ta = +25°C 


PARAMETER 


fMax Maximum toggle frequency ) | MHz 
tPLH Propagation delay 0.75 2.40 0.75 2.15 0.70 
tpHL MC to Q, 0.75 2.40 0.75 2.15 | 0.70 
tpLH Propagation delay 0.70 2.20 0.70 2.00 70 
tpHL CPr to Qn, 0.70 2.20 0.70 2.00 .70 
tpLH Propagation delay 1.10 2.70 1.05 2.60 1.05 2.70 
tPpHL MS, MR to Qh 1.10 2.70 1.05 2.60 1.05 2.70 
tpLH Propagation delay 1.10 3.05 1.10 2.95 1.10 3.05 
tpHL MS, MR to Q, 1.10 3.05 1.10 2.95 1.10 3.05 
tPLH Propagation delay 0.65 1.90 0.70 1.70 0.70 1.90 
tpHL Rn, Sp to Qn 0.65 | 1.90 | 0.70 | 1.70 | 0.70 | 1.90 
tpLH Propagation delay 0.70 2.10 0.70 2.00 0.70 CP, = HIGH 
tpHL Rn, Sp to Qn 0.70 2.10 0.70 2.00 0.70 


Figs. 4, 6, 8 


tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1.70 
tTHL 20% to 80%, 80% to 20%] 0.45 2.00. | 0.45 1.60 0.45 1.70 


Setup time 
D, to CP, 


Hold time 
D, to CP, 


Release time 
Rn, Sp to CP, 


Release time 
MR, MS to CP, 


ty(H) Pulse width HIGH 
: MR, MS, Rp, Sp, CPr 


0.70 


Figs. 4, 8 


es Figs. 3, 4, 8 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voci = Vcco = GND, Vee =-5.2V +5% 


PARAMETER 


fax Maximum toggle frequency 350 350 
teLH Propagation delay 0.75 2.40 0.75 2.15 
teHL MC to Q, 0.75 2.40 0.75 2.15 
teLH Propagation delay 0.70 2.20 0.70 2.00 
teHL CP, to Qn, 0.70 2.20 0.70 2.00 


Ta =0°C Ta = +25°C Ta = +85°C 


UNIT TEST CONDITIONS 


350 MHz 


0.70 
0.70 


0.70 
0.70 


1.05 
1.05 


1.10 
1.10 


0.70 
0.70 


0.70 
0.70 


0.45 
0.45 


Figs. 3, 8 
2.30 ; 
2.30 


2.20 
2.20 


2.70 
2.70 


3.05 
3.05 


1.90 
1.90 


2.20 ns 
2.20 ns 


1.70 
1.70 


Figs. 3, 7, 8 


CP, = LOW 


Figs. 4, 6, 8 


teLH Propagation delay 1.10 2.70 1.05 2.60 
teHL MS, MR to Q, 1.10 2.70 1.05 2.60 
tpLH Propagation delay 1.10 3.05 1.10 2.95 
teHL MS, MR to Q, 1.10 3.05 1.10 2.95 
tpLH Propagation delay 0.65 1.90 0.70 1.70 
tepH. Rn, Sp to Qn 0.65 1.90 0.70 1.70 
teLy Propagation delay 0.70 2.10 0.70 2.00 
teHL Rn, Sp to Qn 0.70 2.10 0.70 2.00 


tTLH Transition time 0.45 2.00 0.45 1.60 
trHL 20% to 80%, 80% to 20%} 0.45 2.00 0.45 1.60 


CP, = HIGH 


CP, = LOW 


CP, = HIGH 


Figs. 4, 6, 8 


t Setup time 

. Dn to CP, Figs. 5, 8 
t Hold time 

n D, to CP, 


Release time 


| [ow 
i aE 


0.80 

1.50 
Figs. 4, 8 

2.50 

2.50 


t Release time 5 
MR, MS to CP, ; 


Pulse width HIGH 
twiH) MR. MS, Ra, Sp, CPr 2 


Figs. 3, 4, 8 


oi 
|ul 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voco = GND, Ver =-4.2V +0.010V to -4.8V +0.010V 


=0°C Ta = +25°C Ta = +85°C 


tpLH Propagation delay 0.75 1.95 0.70 2.10 
tpHL MC to Qn, 0.75 1.95 0.70 2.10 
teLH Propagation delay .70 2.00 0.70 1.80 0.70 2.00 
tpHL CP, to Qn i 70 | 2.00 0.70 1.80 0.70 2.00 
tpLH Propagation delay 1.05 2.40 1.05 

1.05 2.40 1.05 


PARAMETER UNIT TEST CONDITIONS 


fax Maximum toggle frequency 


Figs. 3, 8 


Figs. | 5, 8 


tpHL MS, MR to Q, 
tpLy . Propagation delay 1.15 2.85 1.05 2.75 1.05 2.85 
tpHL MS, MR to Q, 1.15 | 2.85 1.05 2.75 1.05 2.85 
teLH Propagation delay 0.65 1.70 0.70 1.50 0.70 1.70 
tpHL Rp, Sp to Qrh 0.65 1.70 0.70 1.50 0.70 1.70 
teLy Propagation delay 0.70 1.90 0.70 1.80 0.70 2.00 
tpHL Rn, Sp to Qy 0.70 1.90 0.70 1.80 0.70 2.00 
tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1.70 
tTHL 20% to 80%, 80% to 20%} 0.45 | 2.00 0.45 1.60 0.45 1.70 


t Setup time 
. Dn, to CP, 


Figs. 4, 6, 8 


t Hold time 
Dn to CP, 


Release time 
Rp, Sp to CP, 


Release time 
MR, MS to CP, 


ty(H) Pulse width HIGH 
w MR, MS, Rp, Sp, CPr 


Figs. 4, 8 


Figs. 3, 4, 8 


=~ oo 
ok. ek NIN 
oo aa 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcci = Vcco = GND, Veg =-5.2V +5% 


Ta = +25°C 


=0°Cc 
PARAMETER 


Ta= a 
fax Maximum toggle frequency ft rit 
teLH Propagation delay 0.75 2.20 0.75 0.70 2.10 Figs. 3, 8 
teHL MC to Qh 0.75 2.20 0.75 0.70 2.10 
teLH Propagation delay 0.70 2.00 0.70 1.80 0.70 2.00 Figs. 3, 7, 8 
tee: CP, to Q, 0.70 | 2.00 | 0.70 | 1.80 | 0.70 | 2.00 9 
teLH Propagation delay 1.10 2.50 1.05 2.40 1.05 2.50 CP, = LOW 
tPHL MS, MR to Q, 1.10 2.50 1.05 2.40 1.05 2.50 
teLH Propagation delay 1.15 2.85 1.05 2.75 1.05 2.85 CP. = HIGH 
teyL MS, MR to Q, 1.15 2.85 1.05 2.75 | 1.05 2.85 o 
teLH Propagation delay 0.65 1.70 0.70 1.50 0.70 1.70 CP. = LOW 
tPHL Rn, Sp to Qn 0.65 1.70 0.70 1.50 0.70 1.70 m 
tPLH Propagation delay 0.70 1.90 0.70 1.80 0.70 2.00 CP. = HIGH 
tPHL Rn, Sp to Qy, 0.70 1.90 0.70 1.80 0.70 2.00 " 
tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1.70 Fias. 4.6. 8 
trHe 20% to 80%, 80% to 20%/| 0.45 2.00 0.45 1.60 0.45 1.70 aon 


UNIT TEST CONDITIONS 


Figs. 4, 6, 8 


t Setup time 

Dn to CP, Figs. 5, 8 
t Hold time 

n D, to CP, 


Release time 


Hie: Sa 1O.0F Figs. 4, 8 


Figs. 3, 4, 8 


Release time 
MR, MS to CP, 


ty(H) Pulse width HIGH 
w MR, MS, Rp, Sp, CPr 
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AC WAVEFORMS 


D,, INPUTS 


+1050 mV 


CP,, CP, INPUTS 
+310 mV 


Q,, OUTPUTS 


G,, OUTPUTS 


WF12410S 


Figure 4. Propagation Delay for Clock to Outputs and Transition Time 


+1050 mV 
MS, MR INPUTS 
Sm Rn 


tr 
(RELEASE 
CP,, CP, INPUTS 


Q,, OUTPUTS 


Q,, OUTPUTS 


WF12420S 


Figure 5. Propagation Delay for Sets and Resets to Outputs 


+1050 mV 
D,, INPUTS 


+310 mV 


+1050 mV 
CP,, CP, INPUTS 


+310 mV 
WF12430S 


Figure 6. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = + 2V +0.010V, Veg = -3.2V 
+0.010V. 


. Decoupling 0.1uF and 25yF from GND to Vcc, 
25uF | 0.1yF 0.01F and 25yF from GND to Veg. (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 


PULSE Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
a should be kept to less than 1/4 inch (6mm). 


= . All unused inputs should be connected to either 


cnene lars ‘ata 18 Le enaee HIGH or LOW state consistent with the LOGIC 
function required. 
HAMNEL A CHANNEL B 
. a (15) 18 . All unused outputs are loaded with 502 to GND. 


(13) 16 . Ly and Lo are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
(14) 17 cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
(21) 24 . Rr = 50 terminator internal to Scope. 
(20) 23 . The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
(22) 1 long for proper test. 
. CL = Fixture and stray capacitance <3pF. 
(23) 2 . Any unterminated stubs connected anywhere along 
(3) 6 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(24) 3 should not exceed 1/4 inch (6mm) in length (refer to 
(2) 5 section on AC setup procedure). 
. All 5022 resistors should have tolerance of + 1% or 
(1)4 better. 
. Pin connections are for Flat Pack and in parenthe- 
(17) 20 ses for Ceramic DIP. 


(16) 19 
(19) 22 


0.01 uF | 


-2.5V + 0.010V 
TC05090S 


Figure 7. Test Circuit 


NOTES: 
1. Voc1 = Vec2 = +2V £0.010V, Veg =-3.2V 
+0.010V. 

. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01F and 25uF from GND to V_eeg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 

SCOPE physically possible to the DUT and lead length 
CHANNEL B should be kept to less than 1/4 inch (6mm). 

. Alf unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

.All unused outputs are loaded with 502 to GND. 

GENERATOR . Ly and Le are equal length 502 impedance lines. L3, 

the distance from the DUT pin to the junction of the 

cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 5022 resistors should have tolerance of +1% or 
better. 

11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


TC05100S 


Figure 8. Toggle Frequency Test Circuit 
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NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V+ = GND (OV). 


; Amplitude Rep Rate | Pulse Width tTLH tro 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.1ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


100136 operates as a 4-bit Up/Down 
Counter, or as a 4-bit Left/Right Shift 
Register; the operating mode is fixed by 
three selection inputs, S,. These selec- 
tion inputs also enable parallel loading, 
synchronous reset or complement of 
flip-flop outputs. Do is the serial input for 
left shifting, Dg for right shifting. A carry 
output TC goes low for 15 value in up 
counting mode, for 0 in down counting 
mode. in shifting mode, TC repeats out- 
put Q3. A HIGH level on MR enables 
asynchronous master reset. Two count 
enables (CEP, CET) allow multi-stage 
counter cascading. 
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100136 
Counter/Shiff Register 


4-Stage Counter/Shift Register 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TYPE DELAY (-lee) 


ORDERING CODE 
Vec1 = Vcec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100136F 
Ceramic Flat Pack 100136Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


oP 
[wa SS*dY~SCSCSCMastr Rssot input SSSSCSC~* 
TC 


a Terminal Count Output 


LOGIC SYMBOL 


PIN CONFIGURATION 


CERAMIC 
DIP 
(2) (3) (49) (18) (17) (16) 
23 24 16 15 14 13 


S2 
MR &% Q% Q Q, Q Q Q, Q, 


19 2 3 5 4 8 9 114 10 
(22) (5) (6) (8) (7) (11) (42) (14) (13) 


FLAT PACK 


G1 Q1Vcc1 Vec2 G2 G2 
(TOP VIEW) 
cD092808 


Figure 1 


Figure 2 
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LOGIC DIAGRAM 


fee 


ra JS Bes 


baal 


ae aa aol aor 


Q2 11 (8 
oe LE one 


ba tee ail 


: = el 


P> 17 (14) 
— 

Q18(5 

Q;7 (4 
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FUNCTION TABLE 


Asynchronous 
Master reset 


Vv 

Preset 

Count Down 

Count Down with CEP 
not active 

Count Down with CET 
not active 

Shift Right 

Count Up 

Count Up with CEP not 
active 

Count Up with CET not 
active 

Invert 

Clear 

Shift Left 

Hold 


(Qo-3) minus 1 
Q,; Qo 


cele aoe eae SD ce ce ce ee 
Cee ere Laer ez Ee 
TrIrrtTrTtTaa~atIiIree 
m—omK KK KK Toe KK XK 


L 
L 
L 
L 
H 
H 
H 
L 
H 
li. 

© 

® 

H 


-E 
x 


Q; | Qe 


x< 


Qo | Qs 
(Qo-3) plus 4 
Q; . Q 


Iie 
i 
COLOR 


Bt 


@ L if Qg-Qg3=LLLL: @ L if Qo-Q3 =HHHH 
H if Qo-Q3#LLLL:  H if Qg-Q3#HHHH 


Positive Logic: 

H =HIGH state (the most positive voitage) = 1 
L =LOW state (the less positive voltage) = 0 
X =Don't Care 

T =LOW to HIGH transition 


SELECTION TABLE 


. OPERATING MODES (SYNCHRONOUS) 


Parallel load: Data available on P, will be loaded with next clock pulse. 
Down counter: Each clock pulse decreases the counter value. 

Right shift: Each clock pulse shifts D3 to Q3, Q, to Qp-1. 

Up counter: Each clock pulse increases the counter value. 

Complement mode: contents of flip-flop can be synchronously inverted. 
Reset: Enables a synchronous reset. 

Left shift: Each clock pulse shifts Q, to Q,44, Do to Qo. 

Hold mode: No change for Q,. 


Lb rr Lee ee 


The C/Q3 output of a 100136 can be connected to the Do/CET input of another 100136, for multi-stage counting of left shift operation. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Sippy volage (Wooi=Vers=GNO) eee Co 
Input voltage (Vin Should never be more negative than Vee) pee to 405 | 
Output source current ane eee 
se ae 
Wy Maximum junction isupersiite aa eae 


- 


DC OPERATING CONDITIONS 


100K ECL — 


PARAMETER 


aia wae ee 
Vez Suppy votage eae) ———SSSCSCS~“~“‘~*~*‘“~“‘*~*é‘idtC Ses |e 
[Ys So vt pe) weno win we far |v 


eas -—1150 
. | Vee=-4.5V | =-4.5V —880 
-1165 
Ver = =-4.8V 
Vee=-42V | -1180 a Sas 
Veg = -4. 5V 
=1165 
Ver = = —4.8V 
er =—4, 2v 
[Vee =-4.5V -1475 
Vees~4ev | | | = 1490 a 
ee =—4, | Vee=-4.2V | 
| Ver=-4.5V | 5V -1810 me 
Vee = -4.8V | -1490 | 
<r a 


NOTE: 
When aang at other than eae voltages (-4.2V, -4,5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


HIGH level 


VIH input voltage — 


HIGH level input 
threshold voltage 


VIHT Vec1 = Vcc2 = GND 


LOW level input 
threshold voltage 


Vit Ta = 0°C to +85°C 


LOW level 


Vit ~ input se 
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DC ELECTRICAL CHARACTERISTICS Voci = Voce = GND, Vee =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 
unless otherwise specified'? 


PARAMETER | omiIn- | TYP | MAX | UNIT TEST CONDITIONS? 
a output voltage EE ety 
Vee=-4.2V | -1035 | | mV 
Vin = Vimin 
Vege RT evel OU aaa 6V | 21035 mV or 
threshold voltage ey 
a = IN ~ ¥iLmax 
Vee=-4ev | -1045 | | |v aanaait 
Vee=-42V [| | | 1590 a. 50Q to -2.0V +0.010V 
OLT threshold voltage EE 
Ver = -4.8V | | -1610 | mv 
Vee=-4.2V | -1810 | | -1600 | mv 
Vin = Vimax 
VoL Pow eve) Vee =-4.5V | -1810 | -1705 | -1620 mV or 
output voltage 
3 Vin = Vitmin 
Vee=-4.8V | -1830 | | -1620 | mv I 
| Po So | || 180 A 
| HigH evel «= | SMR | | || A 
lie LOW level input current 2 ae ae LA Vin = Vitmin 
—leE Vee supply current mA Inputs open 
HIGH level 
output voltage 0.035 V/V 
compensation Veg = -4.2V 
LOW level Ts, = +25°C 
output voltage 0.070 V/V 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vitmax  — Maximum HIGH level input voltage (the most positive Vj). 
Viet ~ HIGH level input threshold voltage. 
Votimax (— 880mV) ——~ Covers arm MUP coer Vict ~— LOW level input threshold voltage. 
VonHmin (— 1025mV) ——> Vitmin —Minimum LOW level input voltage (the most negative Vj,). 


Vour(~ 1035mv) —~ GUARANTEED VoHmax ~ Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
condition. 
Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
; condition. 
Vor (— 1610mV _—— eae cman Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (7 1620mV) ——~ | airy //) Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


OPERATING 


Voimin (— 1810mV) —— Voimax  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

(8Bfomvy (—tarsmQh | (Resmyy (888 mv GOnGNONE: 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Veg and output threshold level. 

(-1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 


0.20 
1.70 
0.10 


CP to TC 

Propagation delay 1.40 3.20 1.40 

Do/CET to TC 1.40 | 3.20 | 1.40 

Hold time Do, D3 to CP M020 | 
0:10 Figs. 8, 11 
| 
| 

Setup time S, to CP 


Maximum shift frequency a 
Propagation delay 2.10 0.85 
2.10 0.85 2.10 0.85 Figs. 5, 9, 11 
4.80 1.80 4.60 1.80 
1.80 4.60 1.80 
Propagation delay 
MR to Qh, Q 
Propagation delay 1.40 4.60 1.60 
Sn to TC 1.40 | 4.60 | 1.60 
Setup time P, to CP 
Hold time P,, to CP 
Hold time S, to CP 


Ceramic DIP Voci = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 

CP to Qn, Qn 
1.35 1.20 
1.35 1.20 

Transition time 0.45 1.80 0.45 1.80 

20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 

Setup time Do/CEP, CET to CP 

Release time/ MR to CP, 


PARAMETER UNIT TEST CONDITIONS 
Propagation delay 
Propagation delay 2.10 4.80 2.10 
MR to TC 2.10 4.80 2.10 
Setup time Do, D3 to CP 
Hold time Do/CEP, CET to CP 
tw(H) Pulse width HIGH MR, CP 


Figs. 6, 11 
Figs. 5, 6, 11 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc = Voce = GND, Veg =-5.2V +5% 


Ta =0°C Ta=+25°C | Ta=+85°C 


UNIT 
250 MHz Figs. 5, 10, 11 
2.10 0.85 
2.10 0.85 


PARAMETER TEST CONDITIONS 


N 
oi 
Oo 


250 


0.85 
0.85 


fax Maximum shift frequency 


2.10 
2.10 


teLy Propagation delay 0.85 
tpHL CP to Qn, On 0.85 


ns 


1.80 
1.80 


0.45 1.80 0.45 1.80 


tTLH Transition time 0.45 : 
0.45 1.80 | 0.45 1.80 


tTHL 20% to 80%, 80% to 20% 0.45 


[Toa | [oat [mm 
m[ [+f [sof [om 
2 | [ez] [oa] | _™ 
os | f-o8[ | 


Figs. 5, 6, 7, 9, 11 


as | 20 = Figs. 5, 9, 11 
teLH Propagation delay 1.80 4.80 1.80 4.60 1.80 5.20 ns 
topo, CP to TC 1.80 | 480 | 1.80 | 4.60 | 1.80 | 5.20 ns 
teHL MR to Q,, Q 1.20 | 2.95 | 1.35 | 295 | 1.20 | 3.10 Figs. 6, 9, 11 
tpty Propagation delay 2.10 4.80 2.10 4.80 2.10 5.00 ns 
tpy_ MR to TC 2.10 | 480 | 2.10 | 4.80 | 2.10 | 5.00 ns 
tPHL Do/CET to TC 1.40 | 3.20 | 1.40 | 3.20 | 1.40 | 3.50 Figs. 7, 9, 11 
teLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 ns 
tpH_ Sp to TC 1.40 | 4.60 | 1.60 | 4.60 | 1.60 | 4.80 ns 
ns 
ns 


Oo = 
pe) ~“ 
oO oO 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 
PARAMETER 


fax Maximum shift frequency 


Ta =0°C 
UNIT 


pf Me | Figs. 5, 10, 11 


TEST CONDITIONS 


tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 


tw(H) Pulse width HIGH MR, CP 2.50 


1.80 


teHL CP to Qn, Qn 0.85 2.15 0.85 2.15 0.85 Figs. 5, 9, 11 

teLy Propagation delay 1.80 4.60 1.80 4.40 1.80 5.00 

tpy. CP to TC 1.80 | 4.60 | 1.80 | 4.40 | 1.80 | 5.00 

tPHL MR to Qn, Q 1.20 2.75 2.75 1.20 2.90 Figs. 6, 9, 11 

tpLy Propagation delay 2.10 4.60 2.10 4.60 2.10 4.80 

teHe MR to TC 2.10 4.60 2.10 4.60 2.10 4.80 

tpty Propagation delay 3.00 | 1.40 

tPHL Do/CET to TC 1.40 3.00 1.40 3.00 1.40 Figs. 7, 9, 11 

teLy Propagation delay 1.40 | 
tPHL S, to TC 1.40 : 
tty Transition time 1.80 Figs. 5, 6, 7, 9, 11 


Figs. 8, 11 


99 
eS 
an 


Figs. 6, 11 
Figs. 5, 6, 11 


Min | 

cas 
4.60 4.80 
4.60 | 1.60 | 4.60 | 1.60 | 4.80 

1.40 

| 0.00 

| 1.60 | 

| 0.00 

[1.80 | 

| 0.00 

| 3.60 

| 0.4 | 

| 2.50 

| 2.50 | 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc1 = Voc2 = GND, Veg =-5.2V +5% 


Ta = +25°C Ta = +85°C 
PARAMETER Cin UNIT TEST CONDITIONS 
fax Maximum shift frequency | 250 Figs. 5, 10, 11 


tpy. CP to Q,, el 085 | 215 | 085 | 215 | 085 | 230 Figs. 5, 9, 11 
teLH Propagation delay 1.80 4.60 1.80 4.40 1.80 5.00 
tpy. CP to TC 1.80 | 460 | 1.80 | 4.40 | 1.80 | 5.00 
tpy. MR to Q,, Q 120 | 275 | 135 | 275 | 1.20 | 290 Figs. 6, 9, 11 
tpLH Propagation delay 2.10 4.60 2.10 4.60 2.10 4.80 
tpy. MR to TC 2.10 | 4.60 | 2.10 | 460 | 2.10 | 4.80 
tpy,  _Do/CET to TC 140 | 3.00 | 1.40 | 300 | 1.40 | 3.30 Figs. 7, 9, 11 
tpLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 
tPHL S, to TC 1.40 | 4.60 | 1.60 | 4.60 | 1.60 | 4.80 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 Fias. 5.6.7.9. 11 
trH. 20% to 80%, 80% to 20% 0.45 | 1.80 | 0.45 | 1.80 | 0.45 | 1.80 spt a a a 
ts Setup time Do, D3 to CP | 1.40 
th Hold time Do, D3 to CP “0.00 | 
ts Setup time P,, to CP | 1.60 | 
th Hold time P, to CP | 0.00 | 
Figs. 8, 11 
te Setup time Do/CEP, CET to CP | 1.80 | 
Hold time Do/CEP, CET to CP = 
Setup time S, to CP 
Hold time S, to CP 


Release time MR to CP, 
ae Pulse width HIGH MR, CP 250 


Figs. 6, 11 
Figs. 5, 6, 11 
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AC WAVEFORMS 


Qn Outputs 


Qn, TC Outputs 


WF 13200S 


Figure 5. Propagation Delay for Clock to Outputs and Transition Times 


MS, MR INPUTS 
Sy) R, 


(RELEASE 
TIME) 


CP INPUT 50% 


Q,, OUTPUT 


Q,, TC OUTPUTS 


triy tTHL 
WF12840S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


INHIBIT 
COUNT 
oo a = a +1050 mV 


ENABLE * 
COUNT 


+310 mV 


+1050 mV 


+310 mV 
+1050 mV 


+310 mV 
WF12470S 


Figure 7. Propagation Delay for Serial Data and Select Inputs Terminal Count Output 
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INHIBIT 
COUNT 


+1050 mV 
CEP ENABLE 


COUNT 
+310mV 


- +1050mV 


D,, Py Sy 
+310mV 


+1050mV 
cP 


+310mV 


Figure 8. Data Setup and Hold Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V ‘ 


2. 
25uF | 0.1uF 
PULSE ra 1 = 
GENERATOR 4 


9(6)/ 107) 3. 
L1 “n L 
SCOPE i (17) 20 
CHANNEL A nd (19) 22 


Vcc1 Vcc2 


SCOPE 
CHANNEL B 


502) 


| 25uF 0.01 uF 


-2.5V + 0.010V 
TC05120S 


Figure 9. AC Test Circuit 
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4. 
5. 
(16) 19 
(15) 18 
= 6. 
14) 17 
(14) 7 
Vittmax (13) 16 
OR 
Vitmin (20) 23 8. 
(21) 24 9, 
(22) 1 
(23) 2 
10. 
(24) 3 
11. 


Product Specification 


100136 


NOTES: 


Voc1 = Voce =+2V +0.010V, Ver =—3.2V 
+0.010V. 

Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 5022 impedance lines. 
Ly, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator interrial to Scope. 

The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6rnm) long for proper test. 

C. = Fixture and stray capacitance < 3pF. 

Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

Ail 502 resistors should have tolerance of + 1% or 
better. 

Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP package. 
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NOTES: 
1. 


+2.0V + 0.010V Voc1 = Veco = + 2V £0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25yuF from GND to Veg. (0.01 and 
25uF | O.1uF 0.1uF capacitors should be NPO Ceramic or MLC 
= = type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
3. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 
CHANNEL B 4. All unused outputs are loaded with 502. to GND. 


5. Ly and Ly are equal length 502 impedance lines. 
Rr Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 

the Scope, should not exceed 1/4 inch (6mm). 


1 PULSE 
| GENERATOR | 


(49) 22 | 
(16) 19 | 
(15) 18 


= 6. Ry =50Q terminator internal to Scope. 
(14) 17 7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(13) 16 
| (6mm) tong for proper test. 

Vitamax (20) 23 | 8. C, =Fixture and stray capacitance < 3pF. 
OR oh 9. Any unterminated stubs connected anywhere along 
Viemic (21) 24 the transmission line between the Pulse Generator 


and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP package. 


(22) 1 

__(23)2 | __ 
(24) 3 

_—12) 15 


~2.5V + 0.010V 
TC05130S 


Figure 10. Shift Frequency Test Circuit (Shift Left) 


+1050 mV 
NEGATIVE PULSE 
+310 mV 
+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc = Voo2 = +2.0V £0.010V, Vee =-2.5V +0.010V, V7 = GND (OV) 


Figure 11. Input Pulse Definition 


100K ECL | 
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DESCRIPTION 

100141 has eight D-type flip-flops, and 
two selection inputs, So, S;, allowing a 
parallel loading or left shifting or right 
shifting, or hold operation mode. 


January 30, 1986 


100141 
Shift Register 


8-Bit Shift Register 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100141F 
Ceramic Flat Pack 100141Y 


PIN DESCRIPTION 


[e-e|Paral Data pits 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(1) (24) (23) (22) (21) (16) (15) (14) (13) (12) 
4 3 2 1 24 19 18 17 16 15 


CERAMIC 
oIP 


Py Po Pg Pa Ps Pe P7 D7 


Qo Qi Q2 Q3 Qe Qs Qe Q7 


5 6 7 8 11 12 13 14 
(2) (3) (4) (5) (8) (9) (10) (11) 


Vec1 = 9 (6) 
Voce = 10 (7) 
Vee = 21 (18) 


FLAT PACK 


LS10730S 


Q2 Q3Vcec1Vec2Q4 Os 
(TOP VIEW) 
cD09290S 


Figure 2 


Figure 1 


853-0619 82178 
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LOGIC DIAGRAM 


(14) (12) (13) (17) 
7 ui) 16 20 
Pg O07 Py cp 


Bf TE 
‘O68 8 8B Be 
Salica Salata all oa 


(TOTS TON TOT NG! NO 


ene 


Figure 3 


LD05380S 


FUNCTION TABLE 


| INPUTS OUTPUTS 
0 
ie ae on a ne rae ae Qn+1 


Register load 


Right shift 


Left shift 


Hold state 


Positive Logic: 


H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

1 = LOW-to-HIGH transition 

Xx = Don't Care 

n = last state 

n+1=next state after transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL 


UNIT 
Vee Supply voltage (Voc; = Veco = GND) -7.0 to 0 
VIN Input voltage (Vin should never be more negative than Ver) 


A 
Ts Storage temperature -65 to +150 °C 
°C 


DC OPERATING CONDITIONS 


100K ECL 
PARAMETER 


Voci, Voce Circuit ground 
VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Vee =-4.2V 
Ver =-4.5V 
Veg = -4.8V 
Vee =-4.2V 
Voc1 = Voce = GND Ver =-4.5V 
Veg =-4.8V 
Veg =-4.2V 
Ta =0°C to +85°C Veg = -4.5V 
Veg = -4.8V 
Vee =-4.2V 
Ver = -4.5V 
Veg = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg = -4.2V £0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: ? 


[___Paraweren =| wn | Te | wax | UT | TEST CONDITIONS? 
vee=n4ev | -v0e5 [| aro | mv 
Pree==eev | row [oo [or 
= 
is 
i 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VoH 


HIGH level output 


VoHT threshold voltage 


Loading with 
502 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 


VOLT threshold voltage 


4 


BA 


Vin = Vimax 
or 


LOW level 
output voltage 


HIGH level 


input current Das'PaSa Vin = ViHmax 


Tr 
CT 
oe 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vour NOTES: 
Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Votmax (— 880mV) ——~ aa ra ViLT -— LOW level input threshold voltage. 
Vouimin ( 1025 mV) —— woven, Vaya Vitmin ~ Minimum LOW level input voltage (the most negative Vj,). 
ont (— 1035 mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
enee VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vor (— 1610mV _— Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mv) Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— Vin Votmax — Maximum LOW level output voitage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vir | Vint Vitimax iti 
conditions. 
(-1810mV) (-1475mV) | (—1165mV) (—880mV) ; . ae 
Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 


and output threshold level. 


Ves 
(-1320mVv) 


DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta = +85°C 
PARAMETER UNIT TEST CONDITIONS 


Hz 
ns 
ns 
ns 
ns 
ns 


ras 
2.40 1.10 2.40 1.10 2.55 
2.40 1.10 2.40 1.10 2.55 
1.40 1.30 0.45 1.40 
1.40 1.30 0.45 1.40 
pet fm 


fMax Maximum shift frequency 


tPLH Propagation delay 0.90 
tPHL CP to Q, 0.90 


tTLH Transition time 0.45 
tTHL 20% to 80%, 80% to 20% 0.45 


M 
ee Figs. 5, 7, 9 


Setup time 
: Dn, Ph to CP 


t Hold time 
0 Dn, Py to CP 


Setup time 
Sn to CP 


t 1.40 


t Hold time 
. S, to CP 


Pulse width HIGH 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Ver = og 2V +5% 


teLH Propagation delay 0.90 2.40 1.10 2.40 1.10 = 55 

teu CP to Qn 0.90 2.40 1.10 2.40 1.10 2.55 . 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
ttHe 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 1.40 


TEST CONDITIONS 


Figs. 5, 8, 9 


Figs. 5, 7, 9 


t Setup time 
. Dy, Ph to CP Figs. 6, 9 
Hold time 
Dr, Pn to CP 
Setup time 
ent Ge Figs. 6, 9 
F Hold time _ 
" S, to CP 
Pulse width HIGH 


Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


=0°C Ta = +25°C Ta = +85°C 
PARAMETER rar UNIT TEST CONDITIONS 
fax Maximum shift frequency | 300 | | oo | | MHz Figs. 5, 8, 9 


teLy Propagation delay 0.90 2.20 1.10 2.20 1.10 2.35 
teHL CP to Qh 0.90 2.20 1.10 2.20 1.10 2.35 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
tH 20% to 80%, 80% to 20%} 0.45 1.40 0.45 1.30 

Setup time 


0.45 1.40 
Dn, Pn to CP 


Hold time 
Dr, Ph to CP 


ts 


Figs. 6, 9 


Figs. 5, 9 


Hold time 
S, to CP 


Pulse width HIGH 


Setup time 
S, to CP 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


rewwes Tn [ we 


Maximum shift frequency 


Ta = +85°C 


UNIT TEST CONDITIONS 


fax 


CP to Qn 0.90 2.20 1. 10 2.20 1 10 2.35 Figs. 5, 7, 9 
ttLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
trHL 20% to 80%, 80% to 20%| 0.45 1.40 0.45 1.30 0.45 1.40 
Ss 

Dn, Ph to CP Figs. 6, 9 
t Hold time 
r Dn, Py to CP 
Ss 

Sp to CP Figs. 6, 9 
t Hold time 
n Sp to CP 
vy Gennes [asl [em [eof [= | ress 


AC WAVEFORMS 


WF12480S 


Figure 5. Propagation Delay For Clock to Outputs and Transition Times 


+310 mV 


+1050 mV 


+310 nV 


WF 12490S 


Figure 6. Data Setup and Hold Time 
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Shift Register | | ~ 400141 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V = 0.010V 1. Voo1 = Voc2 = +2V £0.010V, Vee = ~3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.0iuF and 25yuF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
or Oee function required 
CHANNEL B ; 
4. All unused outputs are loaded with 502 to GND. 


5. L, and Lo are equal length 50Q impedance lines. 


PULSE A 
GENERATOR 4 
— Ly L 
SCOPE a 3(1) 4 
CHANNEL A i (2a) 8 


ie (23) 2 Ay Lg, the distance from the DUT pin to the junction of 
(22) 1 the cable from the Pulse Generator and the cable to 
= = the Scope, should not exceed 1/4 inch (6mm). 
(21) 24 6. Ry =50Q terminator internal to Scope. 
(16) 19 7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
y (15) 18 (6mm) long for proper test. 
tHmax 8. C, = Fixture and stray capacitance < 3pF. 
OR (14) 17 9. Any unterminated stubs connected anywhere along 
Vitmin (13) 16 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(12) 15 should not exceed 1/4 inch (6mm) in length (refer 
(19) 22 to section on AC setup procedure). 
; 10. All 50Q resistors should have tolerance of + 1% or 
(20) 23 better. 
11. Pins connections are for Flat Pack. and in 
_ 7) 20 parentheses for Ceramic DIP. 
21 (18) 
| 25uF | 0.01uF 
-2.5V + 0,010V 


TC05140S 


Figure 7. Test Circuit 


NOTES: 
1. -Voco1 = Voc2 = +2V +0.010V, Veg = -3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

4. All unused outputs are loaded with 502 to GND. 

5. L, and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 

Qo Qi Qz Q3 Qs Qs Qe Q7 the Scope, should not exceed 1/4 inch (6mm). 


PULSE nr . Ry =50Q terminator internal to Scope. 
GENERATOR rms . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 


L2 SOE: 8. C= Fixture and stray capacitance < 3pF. 
f CHANNEL B 9. Any unterminated stubs connected anywhere along 


the transmission line between the Pulse Generator 


PULSE 
GENERATOR 


ia 
W, 
Ly Ls 
SCOPE im 
CHANNEL A a 


Py P2 P3 Pa Ps Pg P7 D7 


NO 


c2r and the DUT or between the DUT and the Scope 
Lent : should not exceed 1/4 inch (6mm) in length (refer 
i to section on AC setup procedure). 
=— = 10. All 5082 resistors should have tolerance of + 1% or 
TCO5150S better. 
11. Pins connections are for Flat Pack and in 


parentheses for Ceramic DIP. 


Figure 8. Shift Frequency Test Circuit (Shift Left) 
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NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


Amplitude Rep Rate | Pulse Width trLH try 
400K ECL | 740mVp-p | 4MHz =| 500ns 0.7 +0.1ns | 0.7 +0.1ns 


Figure 9. Input Pulse Definition 
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-Read-While-Write Register File 


16 X 4 Read-While-Write Register File 
Preliminary Specification 


ECL Products 


DESCRIPTION she TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 100145 is a 64-bit Register File DELAY (-lee) 


rate address inputs for Read (AR,,) and 


Write (AW,) are intended for shorter ORDERING CODE 
Vec1 = Veco = GND; Veg = -4.2V to -4.8V 


overall cycle time by allowing one ad- 
dress to be setting up, while the other is 
being executed. 
Ta =0°C to +85°C 
Ceramic DIP 100145F 
speed. The Write Enable input (WE) 


selects the Read or Write mode. In the PIN DESCRIPTION 
Read mode, the outputs can be forced 
LOW by a HIGH level on either of the 
output enables (OE,). One WE and one 
OE can be tied together, to serve as a 
Chip Select (CS). When CS input is 
HIGH (with other OE at LOW) the circuit 


is in the Read mode and the data are 

latched in the output latches, and be- Write Enable inputs 
come available as soon as CS goes Master Reset Input 
LOW. Output Enable Inputs 


The Master Reset signal (MR) clears all Data Outputs 
cells, forces the outputs LOW and resets 
the output latches. 


COMMERCIAL RANGE 


Four output latches, which store data 
from previous operation while writing is 


PIN CONFIGURATION LOGIC SYMBOL 


(17)(18) (20)(19) (16) (15) (14) (13) 
1415 17 16 13 12 11 10 


.CERAMIC 
DIP 


(6) 3 
(5) 2 
(4) 1 
(3) 24 
(23) 20 
(24) 21 
(1) 22 


(2) 23 
MR Q, Q, Q Q, 


FAST PACK 
19 4 5 8 9 
(22) (7) (8) (11) (12) 


Veca = Pin 7 (10) 
Qo Q1 Vec1 Vec2 Q2 Qs 

(TOP VIEW) LS10740S 
CD09300S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


(13) (12) (11) (10) 
15 14 


DATA BUFFERS 


(3) 6 ARo 
(2)5 AR READ 
ADDRESS 
(1)4 AR2 DECODER = 
(24) 3 AR 
5 ———) 16 © 4 CELL ARRAY (RAM) 
=) 
(20) 23 AWo : 
(21) 24 AW, WRITE x 
ADDRESS 
(22) 1 AW2 DECODER 
(23) 2 AW3 
(19) 22 MR 
(16) 19 WE, 
(17) 20 WE, 
(14) 17 OE, 
(15) 18 OE2 


(5) (9) 


LDO5390S 


Figure 3 


FUNCTION TABLE 


INPUTS OUTPUTS 


Data from Latches Write Hold (previous operation) 


OPERATING MODE 


Read Data Read Data are latched 
L Read Data are latched 
L Read Data are latched 
Read Data Read Data are latched 
L Read Data are latched 
L Read Data are latched 


xjezcxee]- |B 


sjexcexele |B 


elrzz]-| 


a exxzze|- | 


spo ele 


Positive Logic: 

H = HIGH state (the more positive voltage level) = 1 
L = LOW state (the less positive voltage level) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
: 100K ECL UNIT 


Veg Supply voltage (Vcc = Vece = GND) 
°C 


PARAMETER 


VIN Input voltage (Vij should never be more negative than Veg) 
Po Output source cwrontSC*dSSSC 
a 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


Ver =—-4.2V 
Vee = -4.5V 
Veg = -4.8V 
Vee = -4.2V 
Vee = -4.5V 
Veg = -4.8V 
Vee =-4.2V 
Ver = -4.5V 
Vee = -4.8V 
Vee =-4.2V 
Vee =-4.5V 
Vee = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


ViHT Voci = Voce = GND 


LOW level input 
threshold voltage 


ViLT Ta =0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc1 = Voco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 
PARAMETER TYP | MAX. | UNIT TEST CONDITIONS2 
Veg =-4.2V | -1025 pa 


Vin = Vitmax 
or 
Vin = Vitmin 


HIGH level 


Vou output voltage 


Veg = -4.5V -1025 


Vee = -4.8V -1035 


os 
=A = 
3 nae 

= ec 
= aie 
| rea 


Vin = Vinmin 
or 
Vin = Vitmax 


HIGH level output 


VoHT threshold voltage 


Loading with 
502 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


VEE = 
Vee = 
VE 


Vin = Vitmax 
or 


Vin = Vitmin 


LOW level 


VoL output voltage 


AVon HIGH level 
Aver output voltage 


compensation 


LOW level 


AVee output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normaily occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax —Maximum HIGH level input voltage (the most positive Vj). 
Viet ~- HIGH level input threshold voltage. 
Vitt — LOW level input threshold voltage. 
} (—1025mvV) oe v7 Vitmin —Minimum LOW level input voltage (the most negative Vj). 
ont (— 1035mV) GUARANTEED VoHmax —- Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
one Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vor (- 1610 mv -—— ITT DS VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mv) —— TTT TN /, TTT) Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— 5 Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(EBRomuy (arent | (Res my) (SRB conaiions: 
VesB ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-— 1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


TEST 
meee CONDITIONS 


ee taa Address access AR, to Q, 2.00 6.70 5 | ons | 
recovery tor Output recovery OE, to Q, 3.10 | 1.00 | 3.10 | 
amng top _-—Output disable OE to Q, 1.00 | 3.10 | 1.00 

Read trRsat Address setup AR, to WE .20 = | 

timing tweq Output delay WE to Q, 2.0 10 | 2.00 | 6.10 | 6.10 


Output tasa2 Address setup AR, to WE 


latch — 
timing tRHA Address hold AR, to WE 


aw 
Write a 
ae 
ae? 
= 
reset 


timing twq Output disable MR to Q, i Fig. 12 


Transition time 2.30 | 0.50 | 2.30 | 0.50 | 2.30 Figs. 13. 14 
20% to 80%, 80% to 20% 2.30 | 0.50 | 2.30 | 0.50 | 2.30 a 


Master 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Veco = GND, Veg =-5.2V +5% 


Ta =0°C Ta = +25°C Ta = + 85°C TEST 
PARAMETER UNIT | CONDITIONS 


aes ee, 
seed - 
Read tasai1 Address setup AR, to WE is eat a 
Output tasa2 Address setup AR, to WE a te fe ae ee 
Sony [tou tates same [om] [oar] [ow] [= [rae 
ive Aatos soup Awe we | aao > [eae] [em | | = 
dain twsp Data setup Dp, to WE reo ea ee Fig. 10 
vw ona od WE >, | oa || oan | [om | | me 
ii pi wan tow 520 Psa [ Ps [re 
ttLH Transition time 2.30 | 0.50 hepa eS 
tHe 20% to 80%, 80% to 20% 0. 50 | 2.30 0.50 2. 30 0. 50 2. 30 


Flat Pack Voci = Vcce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta 50°C TEST 


PARAMETER CONDITIONS 


Max 


Ta = +85°C 
UNIT 


a 
Deen) 


tae. Lik Address access AR, to Q, | 2.00 | 6.50 | 2.00 650 | ns | Fig. 5 
recovery tor Output recovery OE, to Q, 1.00 2.90 1.00 2.90 | ons | Fig. 6 
umd — Output disable OE to Q, 1.00 | 290 | 1.00 2.90 | ons | 


3.00 3.00 


Read tRSAt Address setup AR, to WE 3.00 Fig. 7 

timing tweq Output delay WE to Q, 2.00 2.00 2.00 

Output trsa2 Address setup AR, to WE |. 8.30 8.30 8.30 
latch 


timing tRHA Address hold AR, to WE 


Fig. 10 


Figs. 13, 14 


© 


twsa Address setup AW, to WE 
tWHA Address hold WE to AW, 


Write 
timing twsp Data setup D, to WE 


twHD Data hold WE to Dy 
Write pulse width, LOW 
Reset pulse width, LOW 


0.00 
5.00 
13.5 
18.2 
3.50 


0.50 
0.50 


5.00 
13.5 
18.2 
3.50 


0.50 
0.50 


5.00 
13.5 
18.2 
3.50 


0.50 
0.50 


Master 
reset 
timing 


tuHw WE hold to write 
Output disable MR to Qn, 


= are 
5 


2.20 
2.20 


2.20 
2.20 


Transition time 
20% to 80%, 80% to 20% 


2.20 
2.20 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


PARAMETER CONDITIONS 


=a. 
> 
it 
oS 
° 
oO 
=~] 
> 
it 
+ 
nN 
oi 
° 
oO 
=| 
> 
+ 
Co 
oO 
° 
c 
= 
= 


— 
oOo 


O;1o 


tan Address access AR, to Q, Fig. 5 


Access 
recovery tor Output recovery OE, to Q, : 


timing top Output disable OE to Q, 


Read tRsa1 Address setup AR, to WE 
timing tweq Output delay WE to Q, 


Fig. 6 


Fig. 7 


—_h 

° 
mm 
n 
= 


N 
a) 
ro) 


Output trsa2 Address setup AR, to WE Fig. 8 
latch 
timing tRHA Address hold AR, to WE 


Fig. 10 


twsa Address setup AW, to WE 3.00 
tWHA Address hold WE to AW, 
Write 
timing twsp Data setup D, to WE 
twHD Data hold WE to D, 
Ww Write pulse width, LOW : 


Reset pulse width, LOW 


reco | 
135 | | 
12 { 


0.50 | 2.20 
0.50 | 2.20 


- 
= 


—_— ie) —_ 
6 ro) ro) 
on o oO 


Fig. 11 


={[ a 
Olio 
alo 


= 
foe) 
ine) 


tuHWw WE. hold to write 
tua Output disable MR to Qy 


Transition time 0.50 
20% to 80%, 80% to 20% 0.50 


Fig. 12 


Figs. 13, 14 


| ns | 
pons 
pons | 
pins | 
| ns | 
| ne 
| ons Fig. 9 
| ns 
| ns 
ie oe 
a ae 
fase 4 
pins 
| ns 
| ns 
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AC WAVEFORMS 


—_: = @ ap a» a» 6D GR “7 


‘ 
ARn 


Ass sie tains ew ‘ees om ns 
taa 
Se ee ay 
Qn 


WF 12501S 


WF12502S 


(WE, OR WE? =H, OE, = OE2 = L) 
Figure 5. Access/Recovery Times Figure 6. Access/Recovery Times 


QE LE Se 


2 ee ee en ee SS ee 
s 


Qn (DATA FROM LATCHES) . (FROM ARRAY) 


ee ane au a oe oe 


WF12510S 


Figure 7. Read Timing 


a= ap @® ae oD ap am 


N 
ARn (OLD ADDRESS) (NEW ADDRESS) 


“ _ ener ew ene 


Ns ce ees fee sce a 


AR, (OLD ADDRESS) \ (NEW ADDRESS) 


as dees ees ee ees 


tRHA 
WF12522S 


WF 12521S 


Figure 8. Output Latch Timing Figure 9. Output Latch Timing 


De 


WF12530S 


Figure 10. Write Timing 
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WF12550S 


WF 12540S 


Figure 11. Master Reset Timing Figure 12. Master Reset Timing 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
OV + 0.010V 
weve Ole 1. Voor = Voce = +2V £0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.14F and 25uF from GND to Vcc, 
25uF | 0.1uF 0.01uF and 25uF from GND to Veg. (0.01 and 
a _ 0.1uF capacitors should be NPO Ceramic or MLC 
PULSE — mx = type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 


(6)9 [+110 (7) , length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 


(13) 16 a HIGH or LOW state consistent with the LOGIC 
CHANNEL B . 
Sane e (12) 15 4. All unused outputs are loaded with 502 to GND. 
(11) 14 L; and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
(10) 13 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(3) 6 . Ry =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(2) 5 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(1) 4 C. = Fixture and stray capacitance < 3pF. 
(24) 3 Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(20) 23 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(21) 24 i to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(22) 1 better. 
. Pins connections for Flat Pack and in parentheses 
(23) 2 for Ceramic DIP. 


(19) 22 
(17) 20 
(16) 19 
(14) 17 


(15) 18 


21 (18) 


| 25uF | 0.01uF 


~2.5V + 0.010V 


TC05160S 


Figure 13. Test Circuit 
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+1050 mV 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vee = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.1ns 


Figure 14. Input Pulse Definition 
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DESCRIPTION 

The 100150 contains six D-type latches 
with true and complement outputs, a pair 
of common enables (Eq and Ep), and a 
common Master Reset (MR). A Q output 
follows its D input when both E, and E, 
are LOW. When either E, or Ep (or both) 
are HIGH, a latch stores the last valid 
data present on its D input before E, or 
E, goes HIGH. The MR input overrides 
all other inputs and makes the Q output 
LOW. 


January 30, 1986 


100150 
Latch 


Hex D-Type Latch 
Product Specification - 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TYPE DELAY (lee) 


100150 1.2ns (E)/0.85ns (Data) 102mA 


ORDERING CODE 
Vec1 = Veco = GND; Vege = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100150F 
Ceramic Flat Pack 100150Y 


PIN DESCRIPTION 


eaters SSC~—~S~S 
[commen enabie neste 
ee 
a 

[—Complmeniay Daa Outs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(23) (24)(17(18)(19)(20(1) (2) 
20 21 14 15 16 17 22 23 
a E, 


E Dp D, D, D, D, Ds 


MR Qp QQ, Q, Q, Q, Q; G3 Q, Q, Qs Os 


19 13 12 1110 9 8 5 4 3 2 24 1 
(22(16)(15)(14)(13)(12)(11)(8) (7) (6) (5) (3) (4) 


Veer = &(9) 
Veg = 18(21) 


FLAT PACK 


LS10750S 


Qs Q3VeciVcc2G2 Qe 
(TOP VIEW) 
cD09310S 


Figure 1 Figure 2 
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FUNCTION TABLE (Each Latch) 


OUTPUTS 
OPERATING MODE 


Latched* Latched* 
Latched* Latched* 


*Retains data that is present before E positive transition 
Positive Logic: 

H = HIGH state (the more positive voltage) = 1 

L = LOW state (the less positive voltage) = 

X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Supply voltage (Vcc1 = Voce = GND) -7.0 to 0 
Input voltage (Vin should never be more negative than Veg) Veg to +0.5 


ee 
re 


DC OPERATING CONDITIONS 


} took ecR ECL 


PARAMETER 


Voc1; Voce Circuit ground 


VEE Supply voltage (negative) 
Veg Supply voltage (negative) when operating with 10K ECL family 


Vee =-4.2V 
Veg = -4.5V 
Vee = -4.8V 
Ver =-4.2V 
Ver =-4.5 

Vee = -4.8V 
Ver =-4.2V 
Vee =-4.5V 
Ver =-4.8V 
Vee =-4.2V 
Vee = -4.5V 
Vee = -4.8V 


-4.5 


-1150 
HIGH level 
input voltage 


ViH 
-—1165 


-—1150 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vece = GND 


LOW level input 
threshold voltage 


VILT Ta = 0°C to +85°C 


LOW level 


input voltage al 


1 
— 
— 
o) 
oi 


Operating ambient temperature +25 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voc2 = GND, Vee = -4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C 


unless otherwise specified'? 


jp MIN, | TYP 
Mec=-42v_ | -1025 | Viv =V 
output voltage [Vee =45V | ~1026 | 956 or 
as 
V 


PARAMETER 


Vee =-4.8V | -1035 Vin = Vitmin 
Veg = -4.2V -—1035 Vices 
2 Vin = Vitmax 
Vee=-4.8V | -1045 | Loading with 
Vee=-4.2V | | 502 to -2.0V +0,010V 
LOW level output Vee=-4.5V | 
threshold voltage hl Sabecas ee al 
Veg = -4.2V -~1810 
LOW level 
Veg = -4.5V 
output voltage 
Ver = -4.8V 


Vin = Vikmin 
or 


Vin = Vitmax 


~ —1705 —1620 m or 
P| Vin = Vitmin 


E . 

E . 
HIGH level output -1035 | | of 
threshold voltage [© 

E = 's 

E = ‘ 


Vin = Vitmax 


romani (Oia s 
input current 


ae oe 
oe ea 
ae eee 
Tic LOW ier np eure =| as | 


AVee : 

compensation Ver = -4.2V 
LOW level Ta = + 25°C 
output voltage 


compensation 


AVon HIGH level = 


NV ane output voltage 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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Vour NOTES: 
ViHmax — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Votmax (— 880mV) —— Comaaua Mies d Vict —- LOW level input threshold voltage. 
Vouimin (= 1025mV) > =— WaT Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
out (~ 1035 mV) )) 4) GUARANTEED Vormax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
y) l) mo condition. 
/) Y Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Y f} /] TYP condition. 
Vour (— 160 mMV —— ae TO, Vout — HIGH level output threshold voitage with the inputs set to their respective threshold levels. 
—_— A a Me a a Meals 
Yotmax (~ 1820mV) VUTTTIN LITE) Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin (— 1810mV) —— | Vin Votmax — Maximum LOW {evel output voltage (the most positive Vo_) under the specified input and joading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
itmin Vir | Vint Vitimax conditions 
(=1810mV) (—1475m¥) | (—eSmV) (“BeOmV) 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
V and output threshold level. 
(-1326mv) 


DFOS450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER Max TEST CONDITIONS 
tPLH Propagation delay 0.45 1.50 0.50 } 1.50 
teHL Dy to Qh 0.45 1.50 0.50 1.50 
teLH Propagation delay 0.75 2.05 0.75 1.85 0.75 2.05 
teHL E,, Ep to Qn 0.75 2.05 0.75 1.85 0.75 2.05 
teLH Propagation delay 0.80 2.40 0.90 2.40 0.90 2.60 
tPHL R to Qn 0.80 2.40 0.90 2.40 0.90 2.60 


tTLH Transition time 0.45 1.50 0.45 1.50 0.45 1.50 Fias. 4.7.8 
tTHL 20% to 80%, 80% to 20%]! 0.45 1.50 0.45 1.50 0.45 1.50 Bo ts 


Figs. 4, 7, 8 


t Setup time 

8 D, to En : Figs. 6, 8 
Hold time ; 
D, to E, 


Pulse width ; 

tpw(L) FE. &; Figs. 4, 8 
Pulse width : : 

tpw(H) EE, Figs. 4, 8 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =—-5.2V +5% 


Ta =0°C Ta=+25°C | Ta=+85°C 


1.40 0.50 1.50 
1.40 0.50 1.50 


PARAMETER UNIT 


TEST CONDITIONS 


0.45 1.50 


teLy Propagation delay 


teHL Dn to Qn ES ee | Figs. 4, 7, 8 
teLH Propagation delay 0.75 2.05 1.85 0.75 2.05 
tee Ea, Ep to Q, 0.75 | 2.05 1.85 | 0.75 | 2.05 
teLH Propagation delay 0.80 2.40 2.40 0.90 2.60 Figs. 5. 7. 8 
teu R to Q, 0.80 | 2.40 2.40 | 0.90 | 2.60 i al 
tity Transition time 0.45 1.50 1.50 0.45 1.50 Figs. 4.7.8 
trot 20% to 80%, 80% to 20%| 0.45 | 1.50 1.50 | 0.45 | 1.50 aoe pars 
2 en 
Dy to Ep, 0.70 0.70 0.70 Figs. 6, 8 
t Hold time 0.70 0.70 0.70 
: D, to E, 0.70 0.70 0.70 
Release time 2.10 : 
' Pulse width 2.50 
Pw) Es, Ep 2.50 
; Pulse width 2.50 2.50 2.50 . Fics. 4. 8 
PwH) EL, Ey 2.50 2.50 2.50 ge5 3 


Flat Pack Voci = Vcco = GND, Veg =~-4.2V +0.010V to —4.8V +0.010V 


PARAMETER | UNIT TEST CONDITIONS 
Fi [mex | win | won | wn |e 

tpHL Dn to Qn 0.45 1.30 0.50 1.30 ns Figs. 4, 7, 8 

tpLH Propagation delay 1.85 0.75 0.75 1.85 

tPHL Ea, Ep to Qy 1.85 0.75 0.75 

tpLy Propagation delay 0.90 2.20 0.90 

toni. R to Q, 0.90 | 2.20 | 090 | 2.40 NGS: i fo-8 
Transition time 0.45 0.45 1.50 0.45 1.50 Fias. 4.7.8 
20% to 80%, 80% to 20%| 0.45 0.45 1.50 0.45 1.50 ae 


0.60 


0.60 
0.60 0.60 
0.60 0.60 
0.60 0.60 


Setup time 0.60 
D, to E, 0.60 


t Hold time 0.60 
D, to E,, 0.60 


2.00 


Figs. 6, 8 


Release time 2.00 2.00 


Figs. 5, 8 


t Pulse width 2.50 2.50 
PwiL) Ea, Ep 2.50 2,50 
Pulse width 2.50 ' 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-4.2V +5% 


Ta =0°C Ta = +25°C Ta = +85°C 


PARAMETER min | Max Max | UNIT TEST CONDITIONS 
tpLH Propagation delay 0.45 1.30 0.50 1.20 0.50 1.30 ns 
tee Dn to Qn 0.45 1.30 0.50 1.20 0.50 1.30 ns Figs. 4, 7, 8 
teLH Propagation delay 0.75 1.85 0.75 1.65 0.75 1.85 
teHL E,, Ep to Qh 0.75 1.85 0.75 1.65 | 0.75 1.85 


0.80 
0.80 


0.45 
0.45 


0.90 
0.90 


0.45 
0.45 


2.40 
2.40 


1.50 
1.50 


Propagation delay 
R to Qn 


Transition time 
20% to 80%, 80% to 20% 


Figs. 5, 7, 8 


2.20 0.90 2.20 
2.20 0.90 2.20 
1.50 0.45 1.50 
1.50 0.45 1.50 


Figs. 4, 7, 8 


a 
Oo 


Oo 
(2) 
fe) 
lo) 


Setup time 
D, to En 


Figs. 6, 
Hold time 
D, to E, 


3 5 3S 3 3635 
nH oOo n nn 


w}oo}so 
oO; nD] ® 
oO;}oo|]o 
mj}oolo 
ooo] DD 
oO;oOO; Oo 


Release time 
R to E, 


Pulse width 


3 
7) 


ie) 
Oo 
oO 
iw) 
Oo 
[o) 


ns 


2.00 
2.00 


e 2.50 2.50 
E., Ep 2.50 2.50 ns 
t Pulse width 2.50 2.50 2.50 ns 
Pwr) Ea, Eb 2.50 2.50 2.50 ns 


Nh Mh 
or oO 
Oo 
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AC WAVEFORMS 


— 0.7 + 0.1ns 
HY CEL A GND CuI, j 2 : west peccrnennnnyt +1050 mV 
% 4 ’ 
DATA ¥ 
Ai o 
twit) 
+1050 mV 
ENABLE TRANSPARENT f LATCHES - TRANSPARENT 
ae eee : +310 mV 
tpHL tPHL tPHL 


tpLH tPLH 


Rem Se eae 


® 


OUTPUT 


Qe an ce Cb CO a OH GP OD OF aD aH aD aD OD ad 


teHL, tePLH 


WF12560S 


Figure 4. Enable Timing 


eee ee ee ne ee ee 
\4 
4 


at > Gh ce ™! 2 G) GY 4 EH GY OD CB Dp am Gy a> am a aw enen ap a «ao a ow ad 


DATA 


ENABLE TRANSPARENT LATCHED TRANSPARENT 


MR 


OUTPUT 


WF12570S 


Figure 5. Reset Timing 


DATA 


ENABLE 


WF12580S 


Figure 6. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voco1 = Voce = + 2V £+0.010V, Veg = -3.2V 
+ 0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01nF and 25uF from GND to Veg. (0.01 and 
| 25uF | 0.1uF | 0.1uF capacitors should be NPO Ceramic or MLC 
PULSE = c= type). Decoupling Capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 


6 (9) | ito (7) . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


Lo 
(14) 17 function required. 
CHANNEL A CHANNEL B . All unused outputs are loaded with 5022 to GND. 
(15) 18 . Ly and Lp are equal length 5082 impedance lines. 
(16) 19 Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(17) 20 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q. terminator internal to Scope. 
(22) 1 . The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(20) 23 . CO, = Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(21) 24 the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


21 (18) 


| 25uF atu 


~2.5V + 0.010V 


TC05170S 


Figure 7. Test Circuit 


+1050 mV 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Veo1 = Veco = +2.0V +0.010V, Vee =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width | tTLH trHL 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.ins 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 100151 contains six flip-flops with 
complement and data outputs, a master 
reset (MR) and a pair of common clock 
inputs. Data enter the flip-flop on the 
LOW-to-HIGH transition of one of two 
clock inputs. 


January 30, 1986 


400154 
Flip-Flop 


Hex D-Type Master-Slave Flip-Flop 
Product Specification 


a TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) | 


ORDERING CODE 
Voc1 = Voc2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100151F | 
Ceramic Flat Pack 100151Y 


PIN DESCRIPTION | i 


ed 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(23)(24) (17)(18X19)(20)(1) (2) 
20 21 14 15 16 17 22 23 


CP Dy D, D, D, 0, Ds, 
100151 
MR Qy Gy Q, Q, Q, G, Q, Q, Q,G, Q, G, 
e J J @ 


CERAMIC 
oP 


19 13 121110 9 8 5 4 3 2 241 
(22)(16)(15)(14)(13)(12)(11) (8) (7) (6) (5) (3) (4) 


FAST PACK 


G3 Q3Vcc1Vec2 G2 Q2 
(TOP VIEW) 
cDo9320S 


Figure 1 


Figure 2 
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LOGIC DIAGRAM 


al ie ie aim sig 


GQ Q, Q; 


LD05400S 


FUNCTION TABLE 


o 


No change 
No change 


-x<xt«K-5 Dr er 
-x<x< Derm ef 
rmOterereeee |] wv 


H 
L 
H 
L 
X 
X 
X 
X 


No change 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

X = Don't Care 

T = LOW-to-HIGH transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


- PARAMETER 


VEE Supply voltage (Voc = Voce = GND) 


DC OPERATING CONDITIONS 


100K ECL } 
PARAMETER 


Voc1, Voce Circuit ground Les 
ere 
eee! 


Ver = —4.2V 
Veg = -4.5V 
Ver = -4.8V 
Ver = -4.2V - 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Vee = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Ver = —4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Voce = GND 


LOW level input 
threshold voltage 


ViLT Ta =0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Flip-Flop 400154 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = —-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! ? | 


PARAMETER | MIN | Typ | MAX TEST CONDITIONS2 
Ver =-4.2V | 1025 870 mV 
| Vee=-4.2v | -1025 | eee, | 


Vee=-4.5v | -1025 | -955 | -880 mV or | 


HIGH level 
output voltage 


VoH 


Vin = Vii min 
% HIGH level output oe Vitmin 
ont threshold voltage i 
Vin = Vitmax 
Ve sete eee ee eet OAC: With 
VOR Ne 5082 tu ~2.0V +0.010V 
Vv LOW level output stl IHrin 
Ort threshold voltage 
Vin = Vitmax 
LOW level nie Vitimax 


output voltage 


Vin ® Vicrin | 


HIGH level 


j Vin = Vittrase 
input current IN frites 


he LOW level input current fees UA Vin = Viton 
~leE Vee supply current 137 210 mA Inputs open 


AV HIGH level 
Vee output voltage 0.035 V/V 
compensation Vee = -4.2V _ ee eee 
AV LOW level Ta = +25°C 
aVes output voltage 0.070 V/V 
as compensation | 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ‘'worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermai equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES ; 
Vitmax — Maximum HIGH level input voltage (the most positive Vj). 
Vint ~ HIGH level input threshold voitage. 
Vorimax (— 880mV) ——~ 7 Vict ~ LOW level input threshold voltage. 
Vouimin (= 1025 mV) =F Vitmin  — Minimum LOW level input voltage (the most negative Vj,). 
Vorir (~ 1035 mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
ARES VoHmin — Minimum HIGH level output voltage (the most negative Vo) under the specified input and loading 
Tye condition. 
Voir (— 1616mV —— ae IT, a Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1620 mV) ae 7, Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin (~~ 1810mV) ——— Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
vere V V V Votmin -— Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(-TBtomvy (-147EmV) | (“NesmVv) (“880mv) conto: 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 


Ves and output threshold level. 
(~ 1320 mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voci = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


=0°C Ta = +25°C Ta = +85°C 


oe 2.40 
0.90. | 2.40 
3.00 1.20 3.10 
3.00 1.20 3.10 


1.60 0.45 1.70 
1.60 0.45 1.70 


PARAMETER UNIT TEST CONDITIONS 


Toggle frequency MHz Figs. 4, 8, 9 


Figs. 4, 7, 9 


Figs. 4, 7, 9 


Propagation delay 
CP, CPp to Qn 


oo 
© © 
oo 


1.30 
1.30 


0.45 
0.45 


Propagation delay 
MR to Q, 


Transition time 0.45 1.70 
20% to 80%, 80% 80% to 20' 20% | 0.45 1.70 


Setup time 
D, to CP, 


Figs. 4, 7, 9 


0.9 


Figs. 6, 9 


Figs. 5, 9 . 
Figs. 4, 5, 9 


' Hold time 
no Dy te OP. 


‘Release time 
MR to CP, | 


Pulse width 
WA) GP, OP, MA 


tr 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc = Voce = GND, Veg =-5.2V +5% 


o°c Ta = +25°C 


0.80 2.20 
0.80 2.20 
3.00 
3.00 
1.60 
1.60 


Flat Pack Voc; = Vcco = GND, Vee = a, 2V +0.010V to -4.8V +0.010V 


37s | | 37 


Ta = +85°C 
0.90 | 2.40 
0.90 | 2.40 

1.70 

1.70 


PARAMETER TEST CONDITIONS 


Figs. 5, 9, 10 


Figs. 5, 8, 10 


Cc 
= 
= 


Tax _ Toggle frequency 


2.20 
2.20 


teLH Propagation delay 


teLH Propagation delay 
teHL MR to Q, 


ttLH Transition time 
tTHL 20% to 80%, 


Figs. 5, 8, 10 


80% to 20% Figs. 5, 8, 10 


Setup time 
D, to CP, 


Hold time 
D, to CPy 


Release time 
MR to CP, 


Pulse width 
tw) GP,, CP,, MR 


Figs. 6, 10 
Figs. 5, 6, 10 


UNIT TEST CONDITIONS 


tpLH Propagation delay 0. 80 2.00 0.80 2.00 0.90 bea 20 Fias. 5. 8. 10 
teHL CPa, CPh to Qn 0.80 | 2.00 | 0.80 | 2.00 | 0.90 | 2.20 aes 
tpi Propagation delay 1.20 | 2.70 | 1.30 | 280 | 1.20 | 2.90 See 
tei: MR to Qp 1.20 | 2.70 | 1.30 | 280 | 1.20 | 2.90 0 

one ‘Transition time 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 poate Gedo 
trHL 20% to 80%, 80% to 20%| 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 14.70 9 


PARAMETER 


fmax | Toggle frequency 


ts D,, to CP, 


t Hold time 
oe D, to CP, 


Figs. 7, 10° 


Release time 
MR to CP, 


Setup time aac 


Pulse width 


MW) CP, CPp, MR 4 


Figs. 5, 6, 10 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-5.2V +5% 


Ta =0°C Ta= oe oo = +85°C 


PARAMETER TEST CONDITIONS 


fmax Toggle frequency | | MHz | Figs. 5, 9, 10 
teLH Propagation delay 


0.80 | 2.00 a. a a sete aera 
foul CP,, CP, to Qn 0.80 | 2.00 2.00 | 0.90 a a 
tpi Propagation delay 1.20 | 270 | 130 | 280 | 1.20 | 290 ee. 
Apae MR to Q, 1.20 | 2.70 | 1.30 | 280 | 1.20 | 290 g 
iri Transition time 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 eae dh a 
tie 20% to 80%, 80% to 20%| 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 g 


ssh 


t Setup time 
2 Dn to CP, 


Hold time 
D, to CP, 


Figs. 7, 10 


Release time 
MR to CP, 


Pulse width 
tH) oP, CP,, MR 
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AC WAVEFORMS 


DATA 


0.7 + 0.1ns 


CLOCK 


+0.31V 


OUTPUT 


OUTPUT 


WF 12590S 


Figure 5. Propagation Delay for Clock to Outputs and Transition Time 


OUTPUT 


OUTPUT 


WF12600S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


+1.05V 


DATA 


+0.31V 


+1.05V 


CLOCK 


+0.31V 


WF12610S 


Figure 7. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voo1 = Voce = +2V £0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | 0.1uF 0.01uF and 25uF from GND to Veg. (0.01 and 
= = 0.14F capacitors should be NPO Ceramic or MLC 
» PULSE ~ type). Decoupling capacitors should be placed as 
GENERATOR ne close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
OR, ai 10(7) All unused inputs should be connected to either 


SCOPE ts 14) 17 a o SCOPE Abe or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B ‘ unction required. 


(15) 18 All unused outputs are loaded with 50Q2 to GND. 
L, and Lo are equal length 5022 impedance lines . 
(16) 19 Lg, the distance from the DUT pin to the junction of 
(17) 20 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(22) 1 . Rr =50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
(20) 23 (6mm) long for proper test. 
S . O,=Fixture and stray capacitance < 3pF. 
(21) 24 .. Any unterminated stubs connected anywhere along 
Lb the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance-of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


21 (18) 


| 25uF | 0.01uF 


-2.5V + 0.010V 
TCO5180S 


Figure 8. AC Test Circuit 
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NOTES: 

+2.0V = 0.010V 1. te =+2V +0.010V, Veg =-3.2V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01nF and 25yF from GND to Veg. (0.01 and 
25uF | O.1nF 0.1yF capacitors should be NPO Ceramic or MLC 
= >= type). Decoupling capacitors should be placed as 
PULSE ~ close as physically possible to the DUT and lead 
Be length should be kept to less than 1/4 inch (6mm). 
+ 3. All unused inputs should be connected to either 


Le HIGH or LOW state consistent with the LOGIC 
16(13) SCOPE function required. 
CHANNEL B 4. All unused outputs are loaded with 50Q to GND. 


5. Ly and Le are equal length 5022 impedance lines . 
Rr Ly, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
= the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
10. All 502 resistors should have tolerance of + 1% or 
better. 
11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


— Ly = L, 
SCOPE a. 
CHANNEL A ih 


“o> 


© @ 


PULSE 
GENERATOR 


25uF | 0.01uF | 502 


-2.5V + 0.010V 


TC05191S 


Figure 9. Toggle Frequency Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vr = GND (OV) 


Family Amplitude Rep Rate | Pulse Width ttLH trHL 
100K ECL | 740mVp-p | iMHz | 500ns | 0.7 +0.1ns | 0.7 +0.ins 


Figure 10. Input Pulse Definition 
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Quad 2-Way Multiplexer/Latch 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 100155 has four flip-flops with com- DELAY (-leeE) 
plement and data outputs, a common 


reset, and a common clock, fed by a 2- 


input negative AND gate, data inputs ORDERING CODE 
from a 2-way multiplexer. Each multi- 


plexer has two data inputs selected by COMMERCIAL RANGE 
two common address inputs (So, $j). psoas Vec1 = Vec2 = GND; Veg =-4.2V to -4.8V 
One address input is complemented, so Ta = O'C to +85°C 


PIN DESCRIPTION 


DESCRIPTION 


a 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
OP 


(23}(24)(15) (16)(17) (18) (1) (2) (3) (4) 
20 21 12 13 14 15 22 23 24 1 


(19) 16 
(20) 17 


19 1001198 5 4 23 
(22) (13) (14)(12)(11) (8) (7) (5) (6) 


LS10770S 


FLAT PACK 


G2 Q2Vcc1Vec2 1 Qs 
(TOP VIEW) 
CD09330S 


Figure 2 


Figure 1 
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LOGIC DIAGRAM 


(19) (20) ¢21) (1) (24) (23) (22) (14) (13) (12), (17), (16) 
22 23 24 4 3 2 1 17 16 15 20 19 
MR Eo Ey D7 D2 D; Do $1 So 


LD05410S 


Figure 3 


FUNCTION TABLE 


INPUTS OUTPUTS 
Reset Enable Address | @ a. 


I-r-er-trer-irst 
rrtroereieie 


No change 
No change 


KE rrecoooereoxX 
ee eee oe Oe ee ee ee me 
> ae el am Ju Co) GR cel) cee es E> 
<x O- KI KxKx«KrIiEX 
<xx< OOK <M oo kK KX 


H 
L 
L 
Ee 
L 
L 
L 
L 
L 
L 
L 


xxKOTIrerorlrLtixK 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Viy should never be more negative than Veg) 


lo Output source current 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voec1, Voce Circuit ground 


VEE Supply voltage (negative) 


HIGH level 


ViH input voltage 


Veg = -4.2V 
Vee = -4.5V 


HIGH level input 
threshold voltage 


ViIHT Vceci = Vece = GND 


Vee = —-4.5V 


Veg = -4.8V 


LOW level input 


threshold voltage Ta =0°C to +85°C 


VILT 


LOW level 
input voltage 


Ta Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V, -4.5V, ~4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


PARAMETER | MINS TYP | MAX | UNIT TEST CONDITIONS? 
HIGH level = 
MOR ware cones 


Veg = -4.8V 
Veg = -4.2V 


Vin = Vimax 
or 


Vin = Vitmin 


Vin = Vinmin 


HIGH level output 
VOHT threshold voltage NEE et 5 ee wy oe 
vie By Vin = Vitmax a : 
so aS atte ne oe oading wit 


502 to -2.0V +0.010V 


Vere = -4.2V 


Vin = Vimin 
LOW level output 7 
VOLT threshold voltage |_YEE =~ 4:5¥_ V a 
Ue =-A BV mV IN ILmax 
~1810 -1600 mV yea 
IN ~ ¥lHmax 
VoL Boy Teva! ~1810 | -1705 | -1620 | mv or 
output voltage 


ay Vin = Vitmin 


220 


HIGH level 


input current 40 Vin = Vitmax 
0 
Vee supply current 66 93 Inputs open ; 


Pi oso 
wo on 

Oo 
EPIESEIS 


AV HIGH level 
Avec output voltage 0.035 V/V 
7 compensation Ver = -4.2V 
AV LOW level Ta = +25°C 
ave output voltage 0.070 V/V 
EE compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 

Vint ~ HIGH level input threshold voitage. 

Viet — LOW level input threshold voltage. 

Vitmin — Minimum LOW levei input voltage (the most negative Vj,). 
GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
OPERATING condition. : 
RHES VouHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

condition. ; 

Vout (~ 1610 mV _—- } aN : Vout ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (~ 1620mV) ——~ Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vormin (— 1810mv) —— Voumax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vv V Vv Voimin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(SBtomvy (—sarsmih | Resmy (sBbimy Conditions. 
Ves ~— Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Vee = os 2V +0.010V to —4.8V +0.010V 


PARAMETER TEST CONDITIONS 


tpLH Propagation delay 
tPHL Dn to Qh 


tel Propagation delay 1.50 
teHL So, S$; to Qn 1.50 


teLH Propagation delay 
teHL Eo, E; to Q, 


Propagation delay 0.90 0.90 0.90 | Bk 
MR to Q, 0.90 0.90 0.90 | 3. nige Oi O52 | 
Transition time 0.60 0.60 0.45 ; a ae | 
20% to 80%, 80% to 20%} 0.60 | 2. 0.60 0.45 Beaune: | 


Setup time 
D, to Ep, 
Hold time 
Dn to En, 
Setup time 
So, S; to Dn 
Hold time 
So, S$; to Dy, 


Release time 
MR to E 


tw(H) Pulse width MR Si 6, 9 


ty(L) Pulse width Eo, E, 


Figs. 5, 8, 9 


Figs. 7, 9 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


ais Tan | | wae [woe [ae [| 
teLy Propagation delay 0.50 1.90 0.60 1.85 0.50 1.90 
teu. Dn to Qn 0.50 1.90 0.60 1.85 0.50 1.90 ns 
tei Propagation delay 1.50 3.50 1.50 3.40 1.50 3.50 
tpHL So, S$; to Qn 1.50 3.50 1.50 3.40 1.50 3.50 
teLH Propagation delay 0.90 2.50 1.00 2.40 1.00 2.50 
tpHL Eo, E; to Qn 0.90 2.50 1.00 2.40 1.00 2.50 
tpLH Propagation delay 0.90 3.00 0.90 2.90 0.90 3.00 
teHL MR to Qn 0.90 3.00 0.90 2.90 0.90 3.00 
ttLH Transition time 0.60 2.20 0.60 2.10 0.45 2.20 
trHL 20% to 80%, 80% to 20%] 0.60 2.20 0.60 2.10 0.45 2.20 


Setup time 
D, to Ep 


t Hold time 
p Dn to E, 


TEST CONDITIONS 


Figs. 5, 8, 9 


Figs. 6, 8, 9 
Figs. 5, 8, 9 


ts 


Figs. 7, 9 
Setup time 
So, S; to Dr 


t Hold time 
? So, $1 to Dy 


Release time 
MR to E, 


tyw(H) Pulse width MR 


ty(L) Pulse width Eo, E 


Figs. 6, 9 


2.50 = 6, 9 
Flat Pack Vcc; = Vcce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 
PARAMETER UNIT TEST CONDITIONS 


Propagation delay 1.70 
Dn to Qn 1.70 


Propagation delay 3.30 
So, S; to Qn 3.30 


Propagation delay 2.30 
Eo, Eg to Qn, 2.30 


Propagation delay 0.90 2.80 0.90 2.70 2.80 

MR to Qn, 0.90 2.80 0.90 2.70 2.80 

Transition time 0.60 2.20 0.60 2.10 2.20 

tTHL 20% to 80%, 80% to 20%] 0.60 2.20 0.60 2.10 2.20 

Setup time 


Dn to Ep 


t Hold time 
Dn to E, 


Setup time 
So, S$; to Dp, 


Hold time 
So, S41 to Dn 


Release time 
MR to E, 


tw(H) Pulse width MR 
ty(L) Pulse width Eo, E; 


eee 


Figs. 5, 8, 9 


Figs. 6, 8, 9 
Figs. 5, 8, 9 


ts 


o 
rm) 
ro) 
o 
wo 
ro) 


Figs. 7, 9 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc = Voce = GND, Veg =-5.2V +5% 


PARAMETER Max | Min | Max UNIT TEST CONDITIONS 
teLy Propagation delay 1.65 0.50 1.70 
teHL Dy to Qn : 1.65 0.50 1.70 
teLH Propagation delay ‘ 1.50 ; 
tpHL So, S; to Qn 1.50 AGES O82 
tpLH Propagation delay 0.90 2.20 1.00 
teHL Eo, Eg to Qn 0.90 2.20 1.00 
tpLH Propagation delay 0.90 2.80 2.70 0.90 2.80 Figs. 6. 8, 9 
tpy. MR to Q, 0.90 | 2.80 2.70 | 0.90 | 2.80 a a 
tty Transition time 0.60 2.20 2.10 0.45 Figs. 5. 8. 9 
tTHL 20% to 80%, 80% to 20%] 0.60 2.20 2.10 0.45 Seer 
Setup time 


t Hold time 
hn D, to E, 


Setup time 
: So, S; to Dn 


t Hold time 
p So, S1 to Dy 


t 


t Release time 
r MR to E, 


tw(H) Pulse width MR 
tyw(L) Pulse width Eo, E, 
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AC WAVEFORMS 


-3 0.7 + 0.1ns 
QPP =a 
4 


4 


tw 


LATCHES TRANSPARENT 


tPHL 
tPLH 


Sa ee Soe eae2ean 
4 a 
Q 
mh Sn y) 


Wwe e@we awe wWee@eoe & @ @ af 


teHL, teLH 


WF 12620S 


Figure 5. Enable Timing 


QO OO ES ee a amé 


4 
( 


2D GD GD GD GD GP &® GD G® GG & GD GD 4D GD &® @® OD DD awa ao ow ow @ af 


Dn 


TRANSPARENT LATCHES TRANSPARENT 


ty (RELEASE TIME) 


Qn. On 


WF12630S 


Figure 6. Reset Timing 


+1050 mV 


+310 mV 


+1050 mV 


+310 mV 
+1050 mV 


+310 mV 
WF12640S 


Figure 7. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V = 0.010V . 1. Voci = Vooo = +2V +0.010V, Veg =-3.2V 

+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01WF and 25uF from GND to Veg. (0.01 and 
i: Tae: cael 0.1yF capacitors should be NPO Ceramic or MLC 
PULSE = = - type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
6(9)| sd 10.7) . All unused inputs should be connected to either 


L, La HIGH or LOW state consistent: with the LOGIC 
SCOPE (12) 15 13(10)~ SCOPE function required. 
CHANNEL A / (13) 16 CHANNEL B . All unused outputs are loaded with 502 to GND. 


oh . Ly and Lo are equal length 502 impedance. lines. 
(14) 17 = CL Rr Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(15) 18 i the Scope, should not exceed 1/4 inch (6mm). 
(22) 1 — a . Ry =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
14 (11) 509 (6mm) long for proper test. 
(24) 3 . COC .=Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
(1) 4 the transmission line between the Pulse Generator 
(16) 19 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(17) 20 to section on AC setup procedure). 
(20) 23 . All 50Q resistors should have tolerance of + 1% or 
better. 
(21) 24 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(19) 22 


21 (18) 


| 25uF | 0.01uF 


-2.5V + 0.010V 
TC05200S 


Figure 8. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Voce = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family | Amplitude Rep Rate | Pulse Width tHe 
100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.1ns | 0.7 +0.ins 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 100158 contains a combinatorial 
network which performs the function of 
an 8-bit Shift Matrix. Three control lines 
(S,) are internally decoded and define 
the number of places which an 8-bit 
word present at the inputs (D,) is shifted 
to the left and presented at the outputs 
(Q,). A Mode Control is provided which, 
if LOW, forces LOW all outputs to the 
right of the one that contains D7. This 
Operation is sometimes referred to as 
LOW backfill. If M is HIGH, an end- 
around shift is performed such that Do 
appears at the output to the right of the 
one that contains D7. This operation is 
commonly referred to as barrel shifting. 
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8-Bit Shift Matrix 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100158F 
Ceramic Flat Pack 100158Y 


PIN DESCRIPTION 


uP Moe Cont npot 


PIN CONFIGURATION LOGIC SYMBOL 


Do Ds Da 


Q2 Q3 Q, Qs Qs Qy 


Voc1 = 9 (6) 
Vec2 = 10 (7) 
Vee = 21 (18) 
Veocs3 = 8 (5) 


QaVece3sVcc1Vcc2 Q3 2 
CD08790S 


Figure 1 Figure 2 


7-151 853-0624 82178 


Nu! 


Signetics ECL Products | | | Product Specification 


Shift Matrix | 400158 


LOGIC DIAGRAM 


oe 
oes 


i 


LD05020S 


FUNCTION TABLE 


No shift 
Left shift 


End around carry 


M 
ve 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


Br Hees We DA FY coe saa ness eS a IS Ge ee a ee Fa 
Trrertrtertartrrecrtirer 
Lewrlreat er Ler Le oe 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 
Blank = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage (Vcc1 = Vece = GND) 
VIN Input voltage (Vij should never be more negative than Veg) Vee to +0.5 


Ts Storage temperature -65 to +150 
Ts 


Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


| Min 
Voc, Vece Circuit. ground Oe 
[ice Sup vaage tesa) when opaaing win TOK EGL ty | 7 
Ver = -4.2V 
Vee = -4.5V 
Vee = -4.8V 


Vee = -4.2V -1150 


HIGH level input _ a St 

threshold voltage Vec1 = Voce = GND MEE oe 1165 a 
Vege = -4.8V 
Vee = -4.2V 

LOW level input T,=0°C to +85°C Wee = 24 BV -1475 mV 


HIGH level 
input voltage 


threshold voltage 


Vee = -4.2V 
aca tae NEE ev ee Lhe 
Ta Operating ambient temperature Rr ea 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =—-4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C 
unless otherwise specified'* 


PARAMETER 
Vee = -4.2V ie eae, 
HIGH level 
output voltage ie oo 
VEE =—4.8V 2 all IN ILmin 
HIGH level output 
threshold voltage NEES aa 
Wec= 4 OV 
LOW level output Ver =—4.5V 
threshold voltage 
LOW level eee Vin = Vitimax 
output voltage VEE 8 ee if 


Vin = Vitmin 


Vin = Vitimin 
or 
Vin = Vitmax ; 
Loading with 
502. to -2.0V +0.010V 
Vin = Vixmin 
or 


Vin = Vitmax 


HIGH level input current 


LOW level input current 


_ 
_ 
foe) 


Vee supply current 


HIGH level 
output voltage 


compensation Vee = -4.2V 


LOW level Ta = +25°C 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vout NOTES: 
ViHmax —Maximum HIGH level input voltage (the most positive Vj). 
VinT — HIGH level input threshold voltage. 
Votmax (—880mV) ——~ [AL ] TLL LL) Vict — LOW level input threshold voltage. 
Vonmin (— 1025mV) — Vitmin — Minimum LOW fevel input voltage (the most negative Vj,). 
Vout (- 1035mv) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
AREA Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Voir (- 1610mV —_— Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmes (-1620mv) —— | VOLT ~ LOW level Output threshotd voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1810mV) —— Vin Votmax — roan LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo .) under the specified input and loading 
Viemin Var | Vine Vitimax conditions. 
(-1810mV) (—1475mV) |(-1165mV) (—880mV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 
Vep 
(- 1320mV) 


OFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voci = Voce = GND, Vee = -4.2V +0.010V to -4.8V +0.010V 


PARAMETER Pmax | min | Max | Min | Max UNIT | TEST CONDITIONS 
teLH Propagation delay 3.00 1.10 2.90 1.10 3.10 ns 
teHL Dn to Q, 3.00 1.10 2.90 1.10 3.10 ns 
tepHL M to Qh 4.40 1.25 4.40 1.15 4.70 ns Figs. 5, 6, 7 
teLH Propagation delay : 4.50 1.70 4.50 1.70 4.80 ns 
teHL S, to Qn . 4.50 1.70 4.50 1.70 4.80 ns 
tTLH Transition time : 2.20 0.50 2.20 0.50 2.20 
trH, *' 20% to 80%, 80% to 20% : 2.20 0.50 2.20 0.50 2.20 


PARAMETER wax | min | Max | Min | Max UNIT | TEST CONDITIONS 
teLH Propagation delay 3.00 1.10 2.90 1.10 3.10 
teu Dn to Q, 3.00 1.10 2.90 1.10 3.10 
teLH Propagation delay 4.40 1.25 4.40 1.15 4.70 
tpHL M to Q, 4.40 1.25 4.40 1.15 4.70 
teLH Propagation delay ; 4.50 1.70 4.50 1.70 4.80 
tpHL Sp, to Qp ; 4.50 1.70 4.50 1.70 4.80 
ttLH Transition time P 2.20 0.50 2.20 0.50 2.20 
ttHL 20% to 80%, 80% to 20% j 2.20 0.50 2.20 0.50 2.20 


Figs. 5, 6, 7 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


_— Fran [tr [we [we [nr [ wn | MT |PET oom 


teLH Propagation delay 1.10 2.80 1.10 2.70 1.10 2.90 
teHL D, to Qn, 1.10 | 2.80 1.10 2.70 1.10 2.90 


tpHL M to Q, 1.15 4.20 1.25 4.20 | 1.15 4.50 Figs. 5, 6, 7 
teLH Propagation delay 1.70 4.30 1.70 4.30 1.70 4.60 
teHL Sp, to Qn 1.70 4.30 1.70 4,30 1.70 4.60 
tTLH Transition time 0.50 2.20 0.50 2.20 0.50 2.20 
tTHL 20% to 80%, 80% to 20% 0.50 2.20 0.50 2.20 0.50 2.20 
Flat Pack Voc; = Voce = GND, Vee =-5.2V +5% 
PARAMETER CMax | Min | Max | min | Max | UNIT | TEST CONDITIONS 
teLy Propagation delay 1.10 2.80 1.10 2.70 1.10 2.90 
tpHe D, to Qr 1.10 2.80 1.10 2.70 1.10 2.90 
tpiy _- Propagation delay 1.15 | 420 | 1.25 | 4.20 | 1.15 | 4.50 
tpy. «=o M to Q, 1.15 | 420 | 1.25 | 4.20 | 1.15 | 4.50 
teLH Propagation delay 1.70 4.30 1.70 4.30 1.70 4.60 
teu. = Sp, to Q, 1.70 | 4.30 | 1.70 | 4.30 | 1.70 | 4.60 
tTLH Transition time 0.50 2.20 0.50 0.50 2.20 
tTHL 20% to 80%, 80% to 20% 0.50 2.20 0.50 0.50 2.20 


AC WAVEFORMS 


Figs. 5, 6, 7 


D,, M, S, INPUTS 


Q,, OUTPUTS 


WF13090S 


Figure 5. Propagation Delay and Transition Times 
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Shift Matrix 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


PULSE | 
GENERATOR 10.47 uF | 0.02uF | 


pelo 


<— 
SCOPE 11 (8) 
CHANNEL A 44(t1 509 CHANNEL B 
: | omer a 


17 5 @ 502 | 
(5) % la cn 502 | 


(21) 24 


SCOPE 


(22) 1 
(23) 2 
(24) 3 


21 (18) 


0.01.F | 


—2.5V +0.010V 


TC04860S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


Product Specification 


100158 


NOTES: 


1. 


2. 


Voc1 = Voce = + 2V £0.010V, Veg =-3.2V 

+ 0.010V. 

Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1pF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
Ail unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 5082 to GND. 
L, and Lo are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 502 terminator internal to Scope. 

The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

C, = Fixture and stray capacitance < 3pF. 

Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


. All 50Q resistors should have tolerance of + 1% or 


better. 


. Pin connections are for Flat Pack and in 


parentheses for Ceramic DIP. 


+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc = Voce = +2.0V +0.010V, Vee =-2.5V +0.010V, Vr = GND (OV) 


Amplitude Rep Rate | Pulse Width 
740mVvp-p | 1MHz | 500ns | 0.7 40.1ns | 0.7 +0.ins 


Figure 7. Input Pulse Definition 


Family 
100K ECL 
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DESCRIPTION 

The 100160 is a dual 9-bit Parity Gener- 
ator. It generates high parity outputs for 
an even number of high inputs on re- 
spective 9-bit input groups. The circuit 
also compares 8 pairs of inputs and has 
an active LOW output (C), if all 8 pairs 
are equal. 


The input Dz, Dp have the shorter 
throughput delay and can serve for gen- 
erating parity for 16 or more bits. 
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100160 
Parity Generator/Comparator 


Dual 9-Bit Parity Generator/8-Bit Comparator 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION . 
eee DELAY (-lEe) 


A 


ORDERING CODE 
Veco1 = Veco = GND; Vege = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100160F 
Ceramic Flat Pack 100160Y 


PIN DESCRIPTION 


ond vps SSSCSC~*™ 
Da=DarOup=Oy | Oata pws ——SSCSC~C~*~*~S~* 
cS amare Oink SSCS 
Fe 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Veci = 9 (11) 
Vece = 10 (7) 
Vee = 21 (18) 


LS10600S 


Qh CS VceiVec2 Qn Ds 
088108 


Figure 1 Figure 2 
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Parity Generator/Comparator 400160 


LOGIC DIAGRAM 


LDO5030S 


Figure 3 


INPUTS OUTPUTS 


Da; Dao, Dai, Daz, Daz, Das, Das, Das, Daz Da, Dpo, Dp1, Dp2, Dps, Dpg, Dps, Dpe, Dbz 
Sum of HIGH bits ODD 
Sum of HIGH bits EVEN 


FUNCTION TABLE 


Dao = Dpo, Dai = Dp1, Daz = Dp2, Dag = Dp3, Dag = Dpg4, Das = Dys, Dag = Dye, Daz = Dpz 


All other combinations 


Oe | 
ae 
a 
Sum of HIGH bits ODD aa 
wd 
fe! 
ow 


Positive Logic: 
H =HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 
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Parity Generator/Comparator 7 | 100160 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Vcc1 = Voce = GND) -7.0 to 0 V 
Vin Input voltage (Vij should never be more negative than Veg) Vee to +0.5 


lo Output source current 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


100K ECL 
| PARAMETER 


Voec1, Voce Circuit ground 


s|6]8/<|< 


I 
p 
roo 
Cc 
z 
=i 


VEE Supply voltage (negative) -4.2 -—4.5 ; 
Veg Supply voltage (negative) when operating with 10K ECL family ae aaa -5.7 
Veg = -4.2V -1150 
HIGH level se 
| Vin input voltage Veg = -4.5V one -880 mV 
Veg = -4.8V 
Vee=~42v | -1150 | 
Vv HIGH level input _ - = 
it threshold voltage Vee1 = Voce = GND NEES e, 1165 mV 
Vee = -4.8V 
Veg =-4.2V 
ViLT eager Ta = 0°C to +85°C Veg = —-4.5V Pe mv 
Vee = -4.8V ~1490 - 
Ver = -4.2V | 
LOW level 7 -1475 
VIL input voltage Ver = -4.5V ~1810 mV 
Ver = -4.8V ~1490 
Operating ambient temperature 0 +25 +85 °C 


an emanates ren mrt renee nee P nn ny Hn Ps NY iE YO i Nr en ser NAN 


NOTE: 
When operating at other than specified voltages (~4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Parity Generator/Comparator 100160 


DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C 


unless otherwise specified’? 


PARAMETER min | TYP | MAX | UNIT TEST CONDITIONS? 
Vee=-4.2v | -1028 | | -870 | mv ; 
iN = Vitmax 
saan 
Vou output voltage Vee =-4.5V | ~1025 | -955 | =680 y Vas 
Vee=-4.8V | -1035 | | -880 mV ed 
Vez =-4.2v | 1035 
’ HIGH level output ee ae ee ea 
et threshold voltage a : Vig = 
—— = ™ ¥ilmax 
Ver=-48V | -1045 | datiaae vith 
Veg = -4.2V mvV 5022 to -2.0V +0.010V 
LOW level out = Vin = Vikimin 
put = 
threshold voltage Von 
a Vee=-48v {| ne ee 
Wor Aiut viene Ver =-4.5V | -1810 | -1705 or 
HIGH level = |_Da Do | | | 840 | _ 
he input current Vin = Viimax 
Ne _ LOW level input current 0.5 yA Vin = Vitmin eee 
—leE Vee supply current 57 78 115 mA Inputs open 
AV HIGH level 
Ae output voltage 0.025 V/V 
EE , 
_— EE compensation Vee = -4.2V _ _ 
AV LOW level Ta = +25°C 
AVC Output voltage 0.050 V/V 
EE —_ compensation 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ‘worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Parity Generator/Comparator | 100160 


NOTES: 
Vikmax  ~- Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Vorimax (— 880mV) ———~ Vitt ~ LOW level input threshold voltage. 
Vonmin (- 0025mVv) —T Vitmin - Minimum LOW level input voitage (the most negative Vj,). 
Von (~ 1035mV) oe GUARANTEED VoHmax — Maximum HIGH level output voitage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
Voxmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
ee: Vont - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (~ 1620mV) ——~ Wasa, Voit ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumin (7 810mV) —— Votmax 7 pact aad level output voltage (the most positive Vo.) under the specified input and loading 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vitmin Vir | Vier Vinmax conditions. 
(-1810mV) (-1475mV) | (-1165mV) (—880 mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Vor (— 110 mV —— 
V) 


Ves 
(-1820mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER Min Twin | max | Min | Max. UNIT | TEST CONDITIONS 

tpLH Propagation delay 1.30 4.30 1.30 4.10 1.30 4.30 

tpHL Dan, Dpn to Qa, Qp 1.30 4.30 1.30 4.10 1.30 4,30 

tPHL Da, Dp to Qa, Qp 0.50 1.60 0.50 1.60 0.50 1.60 Figs. 5, 6, 7 
tPLH Propagation delay 1.20 3.10 1.20 

tpHL Dan Dpn to C 1.20 | 3.10 | 1.20 

trLy «Transition time 0.40 | 1.70 | 0.40 | 1.65 | 0.40 

tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 


Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


tPLH Propagation delay 1.30 4.30 1.30 4.10 1.30 4.30 
tPHL Dan, Dpn to Qa, Qp 1.30 4.30 1.30 4.10 1.30 4.30 
tpLH Propagation delay 0.50 1.60 0.50 1.60 0.50 1.60 
tPHL Da, Dp to Qa, Qh 0.50 1.60 0.50 1.60 0.50 1.60 
tpLH Propagation delay 1.20 3.30 1.20 3.10 1.20 

tPHL Dan, Dpn to € 1.20 | 3.30 | 1.20 | 3.10 | 1.20 

tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 

trHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 


Figs. 5, 6, 7 
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Parity Generator/Comparator 400160 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


eis (win [wax | wn [we | wn De | ee 


teLH Propagation delay 1.30 4.10 1.30 3.90 1.30 4.10 
teHL Dan, Dpn to Qa, Qp 1.30 4.10 1.30 3.90 1.30 4.10 ns 


teHL Da, Dp to Qa, Qh 0.50 1.40 0.50 1.40 0.50 1.40 ns Figs. 5, 6, 7 
teLH Propagation delay 1.20 3.10 1.20 2.90 1.20 3.10 ns 
tpHL Dan, Dpn to C 1.20 3.10 1.20 2.90 1.20 3.10 ns 
tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1:65 ns 
tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 ns 


teLH Propagation delay 1.30 4.10 1.30 3.90 1.30 4.10 ns 
tpHL Dan, Dpn to Qa, Qp 1.30 4.10 1.30 3.90 1.30 4.10 ns 
tpLH Propagation delay 0.50 1.40 0.50 1.40 0.50 1.40 ns 
tPHL Da, Dp to Qa, Qh 0.50 1.40 0.50 1.40 0.50 1.40 ns 
tpLH Propagation delay 1.20 3.10 1.20 2.90 1.20 3.10 ns 
tPHL Dan. Dpn to C 1.20 3.10 1.20 2.90 1.20 3.10 ns 
ttLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 ns 
tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 ns 


AC WAVEFORMS 


Flat Pack Voc; = Vcco = GND, Veg =-5.2V +5% 


Figs. 5, 6, 7 


+1110 mV 


D,, INPUTS 
+310 mV 


Q,, OUTPUTS 
(AND) 


Q,, OUTPUTS 
(NAND) 


WF12401S 


Figure 5. Propagation Delay and Transition Times 
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Parity Generator/Comparator “400460 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voo1 = Voce = + 2V £0.010V, Veg = -3.2V 


+0.010V. 
if ml 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR O47 UF | 0.02uF. 0.01 uF and 25yF from GND to Veg. (0.01 and 0.1 uF 
= capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
———-— should be kept to less than 1/4 inch (6mm). 
SCOPE |. SCOPE . All unused inputs should be connected to either 
CHANNEL A j | \/ CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. os 
. All unused outputs are loaded with 502 to GND. 
. Ly and L» are equal length 50Q impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
. Ry = 502 terminator internal to Scope. 
(13) 16 . The unmatched wire stub between coaxial cable and 
pins under test must be fess than 1/4 inch (6mm) 
(14) 17 long for proper test. 
8. C, = Fixture and stray capacitance < 3pF. 
(15) 18 9. Any unterminated stubs connected anywhere along 
(17) 20 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
3) 6 Should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 


(19) 22 10. All 50Q resistors should have tolerance of + 1% or 
better. 


(20) 23 11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(21) 24 


(22) 1 
(23) 2 
24) 3 

1) 4 


2) 5 


21 (18) 


0.01pF 


—2.5V +0.010V 
TC04870S 


Figure 6. Test Circuit 


+1050 mV 


NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Voc2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


Family | Amplitude | Rep Rate | Pulse Width tre 
100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.1ns | 0.7 £0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 

The 100163 circuit is a dual 8-input 
multiplexer fed by 3 common address 
inputs. The 3-bit address selects one of 
eight data lines in each multiplexer, 
which is gated to the output. 
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100163 
Multiplexer 


Dual 8-Input Multiplexer 
Product Specification 


gee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leg) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100163F - 
Ceramic Flat Pack 100163Y 


PIN DESCRIPTION 


Data Inputs 
Dbo - Dbz Data Inputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Ob7 S2 S1 Vee So Daz 


Vect = 9 (6) 
Vcc2= 10 (7) 
Veg = 21 (18) 
LS10610S 


Dpo Qp Vec1 Veco2 Qa Dao 
Cb08830s 


Figure 1 Figure 2 


7-165 853-0626 82178 
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Multiplexer | 400163 


LOGIC DIAGRAM 


Dpo Db1 Dp2 Db3 Dpg Dns Dre Dbz So $1 S2 Dao Dat Da2 Daz Dag Das Dag Daz 
(2) (24) sae o se eH (16) 
3 19 


ES 


LDOS050S 


Figure 3 


FUNCTION TABLE 


OUTPUT 
Dao 
Dat 
Dao 
Da3 
Daa 
Das 
Dae 
Daz 


INPUTS 


Dbo 
Dot 
Dp2 
Dps 


Dp4 
Dbs 


Dpe 
Db 


mle 
rn ee ee “t 


Lo or 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 


January 30, 1986 7-166 


Signetics ECL Products Product Specification 


Multiplexer 400163 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 
-7.0 to 0 


Vee Supply voltage (Vcc1 = Voce = GND) 


VIN Input voltage (Vin should never be more negative than Vee) V 

lo Output source current a 
Ts Storage temperature 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


Vege Supply voltage (negative) -4.2 -4.5 V 
VEE Supply voltage (negative) when operating with 10K ECL family a —5.7 
Veg = -4.2V ~1150 
Vin oe Vee =-4.5V 880 mV 
input voltage -1165 
Vee = -4.8V 


Veg = -4.2V 
Veg = -4.5V 


~1165 mV 
Vee = -4.8V 
Vee = -4.2V 
Ves easy -1475 mV 


HIGH level input 


threshold voltage Voec1 = Voce = GND 


VIHT 


LOW level input 
threshold voltage 


ViLT Ta =0°C to +85°C 


Veg = -4.2V 


LOW level 
input voltage 


Ver = -4.5V -1810 


Veg = -4.8V 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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100163 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Vee =-4.2V £0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


PARAMETER min | typ | MAX | UNIT 
output voltage be sear nes 
HIGH level output j 
VoHT threshold voltage Salemi ici Ff wv 
LOW level output oi 
Vout threshold voltage EE = AY 1610 
Vee=-48V | ~1610 | mv 
Vee=-4.2V | -1810 | | -1600 _mV 
Vee new steve! Ver =-4.5V | -1810 | -1705 | -1620 | mv 
output voltage 
Vee =-4.8V | -1830 ~1620 
| HIGH level ee ae 
IH input current Pe eet 340 pA 
lie LOW level input current 0.5 = ae LA 
~leE Vee supply current 76 mA 
HIGH level 
aye output voltage P| ones V/V 
compensation Ver =-4.2V _ 
AV LOW level Ta = +25°C 
RY output voltage V/V 
EE compensation 
NOTES: 


TEST CONDITIONS? 


Vin = Vimax 


or 
Vin = Vitmin 


Vin = Vinmin 
or 

Vin = Vitmax 

Vin = Vixmin 
or 

Vin = Vitmax 

Vin = Vinmax 
or 

Vin = Vitmin 

Vin = Vitmax 

Vin = Vitmin 

Inputs open 


Loading with 
5022 to -2.0V +0.010V 


1. The specified limits represent the ''worst case"' value for the parameter. Since these "worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Multiplexer 400163 


NOTES: 


Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Vorimax (~ 880mV) ———~ [odd 7 7 Lok) ViLT ~ LOW level input threshold voltage. 
Vormin (- 1025mV) —— ames Oa 1 aa Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
Von (— 1035mv) GUARANTEED VoHmax —- Maximum HIGH level output voltage (the most positive Voj4) under the specified input and loading 
OPERATING condition. 
Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vour (— 1610mV —— Fee TN re VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— 1620mV) Vy, Voit ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1810mV) ——— ~ Vin Voumax - Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(Stomy (— aren | Resmy ('888my Coane: 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 


Vea and output threshold level. 
(—1320mV) 
OF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


PARAMETER UNIT TEST CONDITIONS 
teLy Propagation delay 0.55 1.90 0.60 1.90 0.65 2.00 ns 
tepHL Dan, Dpn tO Qa, Qb 0.55 1.90 0.60 1.90 0.65 2.00 ns 
tpLy Propagation delay 1.10 2.80 1.10 2.80 1.20 3.10 Figs. 5. 6. 7 
tpu, «Sn to Qa, Qh 110 | 280 | 1.10 | 280 | 1.20 | 3.10 soe 
troy Transition time 0.50 1.75 0.50 1.70 0.50 1.70 
tre 20% to 80%, 80% to 20%! 0.50 1:75 0.50 1.70 0.50 1.70 


Ceramic DIP Voc; = Vcco = GND, Veg = -5.2V +5% 


PARAMETER Max TEST CONDITIONS 
tery Propagation delay 0.55 1.90 0.60 | 
tpHL Dan: Dpn to Qa, Qh 0.55 1.90 
teLH Propagation delay 1.10 2.80 1.20 F 
teu: Sp 10 Qa Op 1.10 | 2.80 1.20 PIS, S867 
tTLH Transition time 1.75 0.50 1.70 
trHL 20% to 80%, 80% to 20% : 1.75 0.50 0.50 1.70 


PARAMETER UNIT TEST CONDITIONS 
Fin [ mex [ win | mex | win | max 
teLH Propagation delay 0.55 1.70 0.60 1.70 0.65 1.80 ns 
teHL Dan, Dpn to Qa, Qh 0.55 1.70 0.60 1.70 0.65 1.80 ns 
Propagation delay 1.10 2.60 1.10 2.60 1.20 2.90 ns Fias. 5. 6. 7 
Sp to Qa, Qp 1.10 2.60 1.10 2.60 1.20 2.90 ns a 
Transition time 0.50 1.75 0.50 1.70 0.50 1.70 ns 
20% to 80%, 80% to 20%] 0.50 1.75 0.50 1.70 0.50 1.70 ns 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


ror UNIT TEST CONDITIONS 


teLy Propagation delay 60 1.70 0.65 1.80 
teH Dan. Dbn to Qa, Qp 0.60 1.70 0.65 1.80 


PARAMETER 


tpl Propagation delay 2.60 |.1.10 | 260 | 1.20 | 2.90 Bade Bh cee 
tpu. Sp to Qa, Op 2.60 | 1.10 | 260 | 1.20 | 290 ae 
trLH ‘Transition time 0.50 | 1.75 | 0.50 | 1.70 | 0.50 | 1.70 

tru, 20% to 80%, 80% to 20%| 0.50 | 1.75 | 0.50 | 1.70 | 0.50 | 1.70 


AC WAVEFORMS 


+1050mV 


Dan» Don» S, 
+310mV 


Q,, O, 


WF13100S 


Figure 5. Propagation Delay For Data and Select Inputs to Output 
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TEST CIRCUITS AND WAVEFORMS 


Product Specification 


100163 


+2.0V +0.010V NOTES: 
1. Voco1 = Vec2 = + 2V £0.010V, Veg = -3.2V 
+0.010V. 
PULSE mx 0 tf Flo il F 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR wr] rs ad pola 0.01uF and 25yF from GND to Veg. (0.01 and 
L = 7 0.1uF capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
SCOPE ¥ rat Ree 6) 19 Veer SCOPE length should be kept to less than 1/4 inch (6mm). 
CHANNELA v7 CHANNELB 3. All unused inputs should be connected to either 
L (17) 20 HIGH or LOW state consistent with the LOGIC 
Ry = function required. 
(19) 22 4. All unused outputs are loaded with 502 to GND. 
i (20) 23 5. Ly and Ly are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
(9) 12 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(10) 13 6. Ry =50Q terminator internal to Scope. 
7. The unmatched wire stub between coaxial cable 
(11) 14 and pins under test must be less than 1/4 inch 
(12) 45 (6mm) long for proper test. 
8. C, = Fixture and stray capacitance < 3pF. 
13) 16 9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
Nias (14) 17 and the DUT or between the DUT and the Scope 
OR should not exceed 1/4 inch (6mm) in length (refer 
Vicmin (15) 18 to section on AC setup procedure). 


10. All 50Q resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


(4) 7 
(3) 6 
(2) 5 
(1) 4 

(24) 3 

(23) 2 
(22) 4 

(21) 4 


0.01 ,F 


—2.5V +0.010V 
TC04880S 


Figure 6. Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Famity | Amplitude Rep Rate | Pulse Width ttLH tTHL 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 7. Input Pulse Definition 
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16-Input Multiplexer 
Product Specification 


ECL Products 


DESCRIPTION 
The 100164 is a 16-way multiplexer for 


‘TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (- lee) 
one bit. Four address inputs select one 


of the 16 input bits which is gated to the | rooted | 


oe ORDERING CODE 
Vec1 = Vec2 = GND; Veg = —-4.2V to -4.8V 


Ceramic DIP 100164F 
Ceramic Flat. Pack 100164Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1 =9 (6) 
Vec2=10 (7) 


LS10690S 


De Dr Vec1¥cc2 Q Da 
cD088s0S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


a & 4 & 
cere ate | 


ERECT 


her i) im (a) in) (0) () a @ is a a 3 6) a - fe 
D015 Du Ow Di2 On D10 Dog Dg $3 Orv Ds So Ds O04 S$; D3 De So Dy 


Figure 3 


TIrITtTIrrreeiawTrirtirrceree 
a ee en bee aL eee 
TreirTtrerteretierteHoiTirlir 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
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Vcec2 


21 (18) 


VEE 


LDO5060S 


Signetics ECL Products Product Specification 


Multiplexer 400464 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vee Spy votage Weci=Vou=GN)—SSCSC~“*~“‘*~*“‘“‘“‘“dSC“‘“C OW OC~d 
vn put vote (in sould never be more neguive tan Ve) —~S*dCOC*~“‘ NE Ww HOSC*dSC‘Y 
[to Ouput sues cuent——SSSCSC~idSCSSCSSC Bid 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


SiZz| << 


UNIT 


Vee Supply voltage (negative) | -4,2 
Supply voltage (negative) when operating with 10K ECL family 

Ver = -4.2V 
Vee = -4.5V 
Vee = -4.8V 
Vee =-4.2V 
Vee = —-4.5V 
Ver = -4.8V 
Veg = -4.2V 
Vee = -4.5V 
Vee = -4.8V 
Vee =-4.2V 
Veg =-4.5V 
Vee = -4.8V 


VEE 


HIGH level 


VIH input voltage 


HIGH level input 


threshold voltage Voec1 = Vec2 = GND 


VIHT 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


ViLT 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg =-4.2V +0.010V to —4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 


Vee =-4.2V | -1025 a 
HIGH level Vin = Vitimax 
Vee =-4.5V | -1025 or 
output voltage Ten Tae 
Vee=-4.8V | -1035 | | IN = ViLmin 
Vee=-4.2V | -1085 | 
Vin = Vinmin 
HIGH level output 
threshold voltage NEES MY e408 Ee . ne Vit 
=_ as IN ~ max 
Vee=-48V | -1045 | Loading with 
Vee=-4av fo | eet 502 to -2.0V +0.010V 
LOW level output IN NTHmin 
threshold voltage Mee! a oe 
FE = 4. 
Veg = -4.2V -1810 Vin = V 
rape ‘oO 
output voltage Ver = -4.5V -1810 -1705 oA 


— 
ine aoe 


Pia Inputs open 


HIGH level 
output voltage V/V 
compensation Vee = -4.2V 


LOW level 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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—- Maximum HIGH level input voltage (the most positive Vj). 
- HIGH level input threshold voltage. 
Vormax (880 mV) —— | hhh 7 / Lokerke) ~ LOW level input threshold voltage. 
Vonmin (— 1025mV) —— A - Minimum LOW level input voltage (the most negative V),). 
Vout (— 1035mV) GUARANTEED - Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
OPERATING condition. 
Voumin — Minimum HIGH level output voltage (the most negative Vo}4) under the specified input and loading 
condition. 
Vour (— 1610mV —— eer Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 620mV) —— VT // y VoLt — LOW level output threshold voltage with the inputs set to their respective threshoid levels. 
Votmin (— 1810mV) —— ! Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


Vv Vv Vv V Votmin — Minimum LOW level output voltage (the most negative Vo_) under the specified input and loading 
(—i10mv) (~1475mV) | (~HeSmv) (~BBbmV) conditions. , 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vee and output threshold level. 
(- 1820mV) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER win 


tpLH Propagation delay 0.90 
0.90 


tPHL Dn to Qh 

teLy Propagation delay 

tee So, S$; to Qr 1.45 Figs. 5, 6, 7 
tpLH Propagation delay 1.10 

teHL So, $3 to Q, 1.10 

try Transition time 0.45 1.60 0.45 1.60 0.45 

tTHL 20% to 80%, 80% to 20%} 0.45 1.60 0.45 1.60 0.45 


Ceramic DIP Voc; = Voce = GND, Veg =-5.2V +5% 


tpLy Propagation delay 0.80 2.20 0.90 2.35 0.90 2.55 
teHL Dyn to Qn 0.80 2.20 0.90 2.35 0.90 2.55 
tpHL So, S1 to Qy 1.45 3.20 1.45 3.20 1.45 3.60 Figs. 5, 6, 7 
teLH Propagation delay 1.10 2.50 1.10 2.50 1.10 2.80 
teHL So, S3 to Qh 1.10 2.50 1.10 2.50 1.10 2.80 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%} 0.45 1.60 0.45 1.60 0.45 1.60 


Flat Pack Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V | 


PARAMETER Tin | Max | TEST CONDITIONS 


tpLH Propagation delay 0.90 2.15 
teHL Dy, to Q, 0.90 2.15 


TEST CONDITIONS 


tpuL So; oi to Q, . uae 3.00 1.45 Figs. 5, 6, 7 
teLy Propagation delay 1.10 2.30 1.10 2.30 1.10 
teHL So, S3 to Q, 1.10 2.30 1.10 2.30 1.10 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 
tTHL 20% to 80%, 80% to 20%! 0.45 1.60 0.45 | 1.60 0.45 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 
tPHL Dn to Qp 


teLH Propagation delay 
tPHL So, S1 to Qn 1.45 3.00 Figs. 5, 6, 7 
teLy Propagation delay 1.10 2.30 
teHL So, S3 to Qn 1.10 2.30 
tTLH Transition time 0.45 1.60 
tTHL 20% to 80%, 80% to 20%] 0.45 1.60 


AC WAVEFORMS 


+1050mV 


+310mV 


WF13110S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voce = +2V £0.010V, Veg = -3.2V 


+0.010V. 
PULSE 0 it F ~ | 2, . Decoupling 0.1uF and 25uF from GND to Voc, 
GENERATOR al oar 0.01uF and 25uF from GND to Veg. (0.01 and 


, type). Decoupling capacitors should be placed as 

i= sa close as physically possible to the DUT and lead 

SCOPE SCOPE length should be kept to less than 1/4 inch (6mm). 
, . All unused inputs should be connected to either 

HIGH or LOW state consistent with the LOGIC 


CHANNEL A 


ES 0.1pnF capacitors should be NPO Ceramic or MLC 


CL eR, 
; function required. 
== = . All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
2) 5 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(3) 6 should not exceed 1/4 inch (6mm) in length (refer 
(4) 7 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(5) 8 better. 
. Pin connections are for Flat Pack and in 
(9) 12 parentheses for Ceramic DIP. 


(10) 13 
(11) 14 
(12) 15 
13) 16 
14) 17 
15) 18 


0.01. 


—2.5V +0.010V 
TC04880S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.ins | 0.7 £0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100165 operates as a Dual 4-Input 
Decoder, or as a Single 8-Input Decoder; 
the operating mode is fixed by the mode 
control input. The circuit contains eight 
latch inputs with a common enable (E) 
and generates the binary address (Q) of 
the highest priority input, having a HIGH 
signal and a relevant group signal output 
(GS). A HIGH level on the output enable 
input (OE) forces all Q, outputs LOW 
and all GS, outputs HIGH. The GS 
output of a higher priority group and the 
OE input of the next lower priority group 
can be tied together to accomodate 
more inputs. 
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Product Specification 


| PE | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 


ay DELAY (-leg) 


ORDERING CODE 
Vcc1 = Vec2 = GND; Veg = -4.2V to -4.8V 


PACKAGES 
Ta =0°C to +85°C 


Ceramic DIP 100165F 
Ceramic Flat Pack 100165Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


DESCRIPTION 


LOGIC SYMBOL 


Vec1 = 9 (11) 
Vec2 = 10 (7) 
Vee = 21 (18) 
LS10620S 


Q1 GS1Vcc1Vcc2Gs2 G2 
0088708 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Vcc1 = Voce = GND) : -7.0 to 0 


VIN Input voltage (Vij should never be more negative than Veg) Vege to +0.5 


io Output source current a ac 


Ts Storage temperature ~65 to +150 


Ty Maximum junction temperature 


| DC OPERATING CONDITIONS 


PARAMETER 


Voc1: Voce Circuit ground 


Vee Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


HIGH level 
input voltage 


HIGH level input 


threshold voltage Voc1 = Voce = GND 


LOW level input 


threshold voltage Ta =0°C to +85°C Veg = -4.5V 


Ver = —4.8V 
Veg = -4.2V 
Ver = -4.5V 
Ver = -4.8V 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: j 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -4.2V +0.010V to —4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ 


[__Paraweren «Tw [ve | wax | unt | Test conomions®™ = 
vee=-aav [1005 [| -a70 | mw 
vee =-aev | 1005 [| 080 | mw 
[vee=-aav [100 | id 
Pvee=-a5v | 1008 | | | aw 
Ea 
[Eset0 [a 
[eto [a _| 
| ae 


Vin = Vitmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VoH 


Vin = Vitmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VoHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 


VOLT threshold voltage 


Vee =-4.2V | -1810 | -1600 | mv | 


Vin = Vimax 
or 


Vin = Vitmin 


LOW level 


Vou output voltage 


oO 
on 


AV HIGH level 
ee output voltage 0.025 V/V 
compensation Vee = -4.2V 
AV LOW level Ta = + 25°C 
AV output voltage 0.050 V/V 
E compensation 


NOTES: 

1. The specified limits represent the "worst case" value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
Vinmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint ~ HIGH level input threshold voltage. 
VoHmax (— 880mV) ——~ (ALEK 77 Lhked) VitT ~ LOW level input threshold voltage. 
Voumin (~ 1025 mV) pe NV] a Vitmin ~ Minimum LOW level input voltage (the most negative Vj). 
Vout (~ 1035 mV) 4, } Su irer VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
aneEN VoHmin — Minimum HIGH level output voltage (the most negative Vo}4) under the specified input and loading 
condition. 
Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Vv Vv Vv V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
ILmin iu (HT IHmax conditions : 
(-1810mV) (-1475mV) | (-—1165mV) (-880mV) com Peat ; 
Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold tevel. 


Voir (— 1610mV ——f 
Voimax (— 1620mV) —~ 


Vee 
(-1320mV) 
DFO5450S. 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


teLH Propagation delay 1.10 
teHL Dy to Qh, Qh 1.10 


Ta = 0°C Ta = +25°C Ta = +85°C 


UNIT 


TEST CONDITIONS 
Max 


1.10 | 4.60 
1.10 | 4.60 


1.10 4.60 
1.10 4.60 


1.00 3.40 
1.00 3.40 


1.00 3.40 
1.00 3.40 


4.10 
4.10 


4.10 
4.10 


3.30 
3.30 


3.30 
3.30 


1.10 
1.10 


1.10 
1.10 


1.00 
1.00 


1.00 
1.00 


4.10 
4.10 


4.10 
4.10 


3.30 
3.30 


3.30 
3.30 


teLH Propagation delay 1.10 
te. D, to GS 1.10 


tpLy Propagation delay 1.00 
teu OE to Qa: Qn 1.00 


teLy Propagation delay 1.00 
tpHL OE to GS 1.00 


ee ce 7 if : ) 


Figs. 4, 7, 8 


teLHy Propagation delay 0.90 3.60 1.00 3.60 1.00 3.80 
teHL M to Qn, Qn, GS 0.90 3.60 1.00 3.60 1.00 3.80 
teiy Propagation delay 1.40 4.70 1.40 4.60 1.40 5.00 
teHL E to Qn, Qn, GS 1.40 | 4.70 | 1.40 | 4.60 | 1.40 | 5.00 


1.40 
1.40 


0.45 
0.45 


1.00 
1.30 


1.40 
1.40 


0.45 
0.45 


1.10 
1.30 


1.40 
1.40 


ttLH Transition time 0.45 
tTHL 20% to 80%, 80% to 20%] 0.45 


ts Setup time D, to E 1.10 
th Hold time Dy, to E 1.30 


ns 

ns 
Figs. 5, 6, 7, 8 

Ss 


n 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 


i 1.10 | 4.10 | 1.40 | 4.10 | 1.10 | 4.60 ns 

tPHL Dn to Qn, Qn 1.10 | 4.10 | 1.10 | 4.10 | 1.10 | 4.60 

tPLH Propagation delay 1.10 4.10 1.10 4.10 1.10 4.60 
tpHL D, to GS 1.10 | 4.10 | 1.10 | 4.10 | 1.10 | 4.60 
tPLH Propagation delay 1.00 | 3.30 | 1.00 | 3.30 | 1.00 
tPHL OE to Qn, Qn 1.00 | 3.30 | 1.00 | 3.30 | 1.00 
teLH Propagation delay 1.00 3.30 1.00 3.30 1.00 
tPHL OE to GS 1.00 | 3.30 } 1.00 | 3.30 | 1.00 
tPLH Propagation delay 0.90 | 3.60 | 1.00 | 3.60 | 1.00 
tPHL M to Q,, Qn, GS 0.90 | 360 | 1.00 | 3.60 | 1.00 
tpLH Propagation delay 1.40 4.70 1.40 4.60 1.40 
tPHL E to Q,, Gn, GS 1.40 | 4.70 | 1.40 | 460 | 1.40 


PARAMETER TEST CONDITIONS 


tTLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 
tTHL 20% to 80%, 80% to 20%} 0.45 1.40 0.45 1.40 eu 45 1 cae 


Setup time D, to E 


Hold time D,, to E 


af 
ro) 
oO 


Flat Pack Vcci =Vcce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
=0°C Ta = +25°C Ta = +85°C 


teLH Propagation delay 1.10 3.90 1.10 3.90 1.10 4.40 
tPHL Dn to Qn, Qn 1.10 | 3.90 | 1.10 | 3.90 | 1.10 | 4.40 
teLH Propagation delay 1.10 3.90 1.10 3.90 1.10 4.40 
tPHL Dn to GS 1.10 | 3.90 1.40 | 3.90 | 1.10 | 4.40 
teLH Propagation delay 1.00 3.10 1.00 3.10 1.00 3.20 
teHL OE to Qn, Qn 1.00 | 3.10 | 1.00 | 3.10 | 1.00 | 3.20 
teLH Propagation delay 1.00 3.10 1.00 3.10 1.00 3.20 
teHL OE to GS 1.00 | 3.10 | 1.00 | 3.10 |} 1.00 | 3.20 
teLy Propagation delay 0.90 3.40 1.00 3.40 1.00 3.60 
tpHL M to Qn, Qn, GS 0.90 | 3.40 | 1.00 | 3.40 | 1.00 | 3.60 


PARAMETER 


Figs. 4, 7, 8 


Figs. 6, 7, 8 
Figs. 5, 6, 7, 8 


Figs. 6, 8 


teLy Propagation delay 1.40 4.50 1.40 4.40 1.40 4.80 
tPHL E to Q,, Qn, GS 1.40 | 4.50 | 1.40 | 4.40 | 1.40 | 4.80 
tTLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.40 0.45 

Setup time D, to E 

Hold time D, to E 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Vcce = GND, Veg =-5.2V +5% 


PARAMETER 


Ta= o°c 


Ta = + 25°C Ta = +85°C 
3.90 1.10 
3.90 1.10 


TEST CONDITIONS 


UNIT 


tpLH Propagation delay 1.00 
teHL OE to Qn, Qn 1.00 


teLy Propagation delay 1.00 
tPHL OE to GS 1.00 


tpLH Propagation delay 1.10 

tpHL Dn to Qn, Qn 1.10 3.90 1.10 4.40 Figs. 5, 7, 8 
tpLy Propagation delay 1.10 3.90 1.10 3.90 1.10 4.40 

tpHL Dn to GS 1.10 | 3.90 1.10 | 3.90 1.10 | 4.40 


3.10 1.00 3.10 1.00 3.20 
3.10 1.00 3.10 1.00 3.20 
3.10 1.00 3.10 1.00 3.20 
3.10 1.00 3.10 1.00 3.20 
3.40 1.00 3.40 1.00 3.60 
3.40 1.00 3.40 1.00 3.60 
4.50 1.40 4.40 1.40 4.80 
4.50 1.40 4.40 1.40 4.80 
1.40 0.45 1.40 0.45 1.40 
1.40 0.45 1.40 0.45 1.40 
ee 
ee ae Ee 


Figs. 4, 7, 8 
teLH Propagation delay 0.90 
tPHL M to Qn: Qn, GS 0.90 


teLH Propagation delay 1.40 
. tpHL E to Q,, Q,, GS 1.40 


tTLH Transition time 0.45 
tTHL 20% to 80%, 80% to 20%| 0.45 


Figs. 6, 7, 8 
Figs. 5, 6, 7, 8 


Figs. 6, 8 


Setup time D, to E 
th Hold time D, to E 


AC WAVEFORMS 


1.10 


OE Inputs 


Qn, GSp Outputs 


Qn Outputs 


WF13210S 


Figure 4. Propagation Delay and Transition Times 
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OR OUTPUT 


NOR OUTPUT 
trun 
WF13170S 


Figure 5. Enable Timing 


50% 
t{L) ——_—__- 
E INPUT 50% 


TRANSPARENT TRANSPARENT 


Q,, GS OUTPUTS 


Q, OUTPUTS 


WF 13190S 


Figure 6. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


PULSE fe ah 
GENERATOR o.47uF | o.o2uF | 


re) 


' 2 
SCOPE SCOPE 
CHANNEL A J CHANNEL B 


(22)1 
(21) 24 
(15) 18 
(14) 17 
(13) 16 


0.01 ,F 


-2.5V +0.010V 


TC04901S 


Figure 7. Test Circuit 


NEGATIVE PULSE 


NOTES: 

1. Voco1 = Vec2 = + 2V £0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01nF and 25uF from GND to Veg. (0.01 and 
0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 5082 resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width ttLH trHe 
100K ECL | 740mVp-p 500ns 0.7 £0.1ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 100166 is a 9-bit Comparator which 
compares the arithmetic values of two 9- 
bit words and indicates whether one 
word is greater or equal to the other one. 
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100166 
Comparator 


9-Bit Comparator 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


PyGe DELAY (-leg) 


ORDERING CODE 
Vec1 = Vcec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100166F 
Ceramic Flat Pack 100166Y 


DESCRIPTION 


A Data Inputs 


COMMERCIAL RANGE 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Vcc1 = 9 (6) 
Voce = 10 (7) 
Vee = 21 (18) 


LS10630S 


CD08890S 


Figure 2 
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LOGIC DIAGRAM 


A=B 
8 


eset ae 
WwW CN CW 
oy ay ey ey 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 
Blank = Don't Care 
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oy 
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N 
w 


H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
H L H 
L H H 
L L L 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Supply voltage (Vcc1 = Vcc2 = GND) 
a Input voltage (Vin should never be more negative than Veg) Vege to +0.5 
Output source current PBB ma 
[6 Sage tempering ia wd 
[Ty Maximum juncion temperate ——SSSC~“~‘dSCSC‘“‘(CSCHOOSCOOCOC*déSS 


DC OPERATING CONDITIONS 


| ooK ECR ECL 
PARAMETER UNIT 


as Voce Circuit ground ae all 
Supply voltage (negative) | 42 | 


Supply voltage (negative) when operating with 10K ECL family 


Eo a 
| -45 | Lee od 
pease Se 
Vee = -4.2V -1150 
-1165 
Vege = -4.8V 
saan cE 


Veg = —4.2V 
Veg = -4.5V 
Veg = -4.2V 
a oe 
| Vep=-4.2V 
| Vee =-48V | 1490 | 
"1 eee eaeeae nr ae Se 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vec2 = GND 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


LOW level 


Vit input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Ver =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ ° 


a 
Pvee=-aav | 1025 |_| -a70 [mv 


Vin = Vitmax 
ek 
VoH output voltage See a= eS . = ve 
Ver=-4.8V | -1035 | ~ | -880 IN = ViLmin 
} Vin = ViHmin 
HIGH level output 
VOHT threshold voltage WEG ey es ae 2 ne " 
——_ = IN ~ ¥ilmax 
Vee=-48V | -1045 | ae aoe 
Vee=-42V] | | - 1890 eet 50 to -2.0V +0.010V 
LOW level output min 
Vout threshold voltage ul aA ae aes =1G12 ‘ ii 7 
LOW level = a sale lite Vin = Vitmax 
Vee =~4.8V | -1830 -~1620 IN = ViLmin 


Inputs open 


HIGH level input current 
LOW level input current 
= Vee supply current 119 


Oo 
o1 


AVon HIGH level 

AVce output voltage 0.035 V/V 
compensation Vee = -4.2V 

AV LOW level Ta = + 25°C 

iN output voltage 0.070 V/V 
compensation 


NOTES: 

1. The specified limits represent the ‘worst case"’ value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax — Maximum HIGH level input voltage (the most positive Vj). 
ViHT — HIGH tevel input threshold voltage. 

Vonmax (7 880mV) —— lomwwwe MPrcad Viet - LOW level input threshold voltage. 


Voumin (— 1025mV) —— eee Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
Vout (-1035mV) ——~ WA} uarANTEED 38 ee , 
OHT y y) VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


OPERATING condition. 


/) /) nee VoHmin — Minimum HIGH leval output voltage (the most negative Voy) under the specified input and loading 
Y y} 4 Typ condition. 

Vour (— 1610 mV ——_ | peer FN ray VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (7 1620mv) — TTA VPP) Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voimin (~ 1810mV) —— ) Vin Votmax —- Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 

conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

iLmin Vir | Vint Vitmax conditions 

(~1810mV) (-1475mV) | (-1165mV) (-—880mV) ae ‘ ad : 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-1320mV) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcci = Voco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1.40 3.50 1.40 3.50 1.40 3.90 
tPHL Dn, to Qn 1.40 3.50 1.40 3.50 1.40 3.90 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%| 0.45 1.60 0.45 1.60 0.45 1.60 
Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 
tpLH Propagation delay 1.40 3.50 1.40 3.50 1.40 3.90 
tpHL Dn to Qr 1.40 3.50 1.40 3.50 1.40 3.90 
trLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%| 0.45 1.60 0.45 1.60 0.45 1.60 
Flat Pack Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 

tpHL Dp, to Qh 1.40 3.30 1.40 3.30 1.40 Figs. 5, 6, 7 

tTLH Transition time 0.45 1.60 0.45 0.45 1.60 

tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 0.45 1.60 


PARAMETER TEST CONDITIONS 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


teLH Propagation delay 
tPHL Dn to Qh 


tTLH Transition time 0.45 1.60 0.45 1.60 0.45 
tTHL 20% to 80%, 80% to 20%! 0.45 1.60 0.45 1.60 0.45 


Figs. 5, 6, 7 
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+1050mV 


WF13180S 


Figure 5. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
| GENERATOR 


te) 19 
(12) 9 
(10) 13 
(11) 14 
(12) 15 


CHANNEL A 


(13) 16 
(14) 17 
(15) 18 
(16) 19 
(17) 20 

(3) 6 

(2) 5 

() 4 
(24) 3 
(23) 2 
(22) 1 
(21) 24 
(20) 23 
(19) 22 
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+2.0V +0.010V 


0.47uF | 0.02uF 


@ loo 


Veer Voce 11 (8) 
LW 


pam | Led 


Vee 
21 (18) 


0.01nF 


~2.5V +0.010V 


SCOPE 
CHANNEL B 


TC04910S 


Figure 6. Test Circuit 
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NO 
1. 


2. 


TES: | 

Voc1 = Voce = + 2V +0.010V, Veg = -3.2V 
+0.010V. 

Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1pF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 50Q to GND. 
Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 

The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

C. = Fixture and stray capacitance <3pF. 

Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


. All 502 resistors should have tolerance of + 1% or 


better. 


. Pin connections are for Flat Pack and in 


parentheses for Ceramic DIP. 
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+1050 mV 
NEGATIVE PULSE 

+310 mV 

+1050mV 
POSITIVE PULSE 

+310mV 


WF 12290S, 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (OV) 


Family | Amplitude Pulse Width 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100170 operates as a Dual 1-of-4 
Decoder, or as a Single 1-of-8 Decoder; 
the operating mode is fixed by the mode 
control input (M). The inputs Hz, Hp, He, 
determine whether the outputs are ac- 
tive LOW or HIGH. In the 1-of-8 mode, 
the two pairs of active LOW Enables can 
be tied together (pin 19 to 20 and 22 to 
23), to provide two active LOW Enables. 
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Universal Demultiplexer/Decoder 
Product Specification 


supe TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


100170 1.8ns | 110mA 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Vee = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100170F 
Ceramic Flat Pack 100170Y 


PIN DESCRIPTION 


Enable Inputs 


| Ene Em 
r 
i 
Hp 


Q,4-Q7 Polarity Select Input 
c Common Polarity Select Input 


PIN CONFIGURATION LOGIC SYMBOL 


Apa Aob Ata Ath Aza 


H, 
c 


Qy OQ Q2 Qz Q, Qs Ag Q, 


2141116 8 7 S 
() (tH) (1) (&) (3) ©) (4) (2) 
Vee =21 (18) 


LS10850S 


Qe As Voc1Vec2Q3 Qo 
cp08910S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


Hp He HsExmEw Arb Aob M AraE2a Ei, Ara Boa 
(23) 4 (22) 4(21)(19))(17) 1 (1) bag (15) (20)(16) 413) (42) 
2 {1 |2af22j20 {4 i hae is , | 


f 

‘ 

i 

! 21 (18) 

ie Wee 
j 

‘ 

| 

4 

4 


: } 
3 
: 
rf i 
% . 
a } 
| 

| 

I 


1s) haa 


LES OS : 
Figure 3. Universal Demux/Decode 
ee ap , 
Ha = = Hy © LOW | DPERATING MODE , 
paca cpeccc Eaten eee ate t \ 
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FUNCTION TABLE (Single 1-of-8 Mode) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 
VEE Supply voltage (Vcc1 = Vcce = GND) -7.0 to 0 
Input voltage (Vij should never be more negative than Veg) Vee to +0.5 


lo Output source current 


Ts Storage temperature -~65 to +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 


EE i ; : 
VEE Supply voltage (negative) when operating with 10K ECL family he eee ae 


Veg = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Voc1 = Voce = GND Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Ta =0°C to +85°C Ver = -4.5V 
Ver = -4.8V 
Veg =-4.2V 
Ver = -4.5V 
Vee = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,~4.8V) DC & AC Characteristics will vary slightly from specified values. 
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SE AA STP RRP SOE RT I PA SY OAL ARC 


DC ELECTRICAL CHARACTERISTICS Vcc; =Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 3 


PARAMETER une [Te [wax [ ONT 
Peg=-eav | -ioes [| aro 


zz Vin = Vimax 
output voltage Wiecae ire: 
threshold voltage | aa | Viel 
eae * IN ~ ¥lLmax 
eet Vee =~48V | -1045 poi faahoac wth 
| Ver = -4.2V mV Miee Aga! 50Q to -2.0V +0.010V 
y, LOW level output | erry: hal “ae a 
OLT threshold voitage eT ier Vin =V 
Ev Veg =-4.2V | -1810 
eee ath eer aa are wine Vin = Vimax 
buat onde | ee zm 
VoL output voltage SEES fee ee : V ar 
ee eect eee | NER ey 2 1830 pete 
SE [avpest Ho, Apa: Aria Ave 
iis HIGH level [Mc Moa Ma Meal - cee! . GUA Vin = Vitimax 
input current z All others 250 


LOW level input current 


HA 
~lEE Ver supply. current Inputs open 
HIGH level 


uel output voltage | V/V 
EE ' 
OE _ compensation | yen aay | 

AV LOW ieve! Ta = + 25°C 

Vee output voltage 0.070 | W/V 
a Ee _compensation: 


on 
a) 
S 

> 


o — 
° 
© 
a 


NOTES: 

1. The specified limits represent the “worst case" value for the parameter. Since these ''worst case"' values normally occur at the temperature extremés, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounteéd in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880 mV) —— hahah 7] Lenheherh | Vitt — LOW level input threshold voltage. 
Voumin (— 1025mV) <a a —_ Viemin - Minimum LOW level input voltage (the most negative Vj,). 
Vour (— 1035 mV) W GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


OPERATING condition. 


VouHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 


K 


Vour (— 1610 mV —— Peer Xo» Vout -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (~ 1620mV) —~ Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 18%0mV) ——— é Votmax — Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 

conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

tLmin Vier | Vint Vitmax conditions 

(-—1810mV) (—1475mV) | (-1165mV) (—880mvV) ahs ; i ts ; 
Vas — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Vea and output threshold level). 
(— 1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Vcco = GND, Veg = —4.2V +0.010V to -4.8V +0.010V 


ramawerem [am [ee ot oe [ot 


teLH Propagation delay 
tPHL Ena Enb to Qh 


TEST CONDITIONS 


teLH Propagation delay 
tPHL Ana: Anb to Qn 


teLH Propagation delay 
tPHL Ha, Hp, He to Qp 


Figs. 5, 6, 7 


teLH Propagation delay 
teHL M to Qn 


tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%| 0.45 1.60 0.45 1.60 0.45 


tpLH Propagation delay 2.30 0.80 2.20 0.80 
teHe Ena: Enb to Qn 2.30 0.80 2.20 0.80 
tpLH Propagation delay 2.80 0.95 2.70 
tPpHL Ana: Anb to Qn 2.80 1.00 2.70 


teLH Propagation delay 3.00 1.00 2.90 1.00 Fias. 5. 6. 7 
tpy. Ha Hp He to Q, 3.00 | 1.00 | 2.90 | 1.00 a 


teLH Propagation delay 
tPHL M to Qn 


tTLH Transition time 0.45 1.60 0.45 1.60 0.45 
try 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 
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AC ELECTRICAL CHARACTERISTICS 


Ta =0°C Ta=+25°C | Ta=+85°C 
PARAMETER UNIT 


Propagation delay 0.80 2.10 0.80 

Ena Enb tO Qn 0.80 | 2.10 | 0.80 

tpLH Propagation delay 0.95 2.60 | 0.95 

teu Ana Anb tO Qn 0.95 2.60 1.00 

Propagation delay | 1.00 | 2.80 | 1.00 
Ha, Hp, He to Qn 1.00 ; 2.80 1.00 : 
Propagation delay 1.50 3.70 1.60 3.60 1.60 3.70 
M to Q, 1.50 3.70 1.60 3.60 1.60 3.70 
Transition time 0.45 1.60 | 0.45 1.60 | 0.45 1.60 
20% to 80%, 80% to 20%] 0.45 1.60 | 0.45 1.60 0.45 1.60 


PARAMETER 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


mex | min | tax | win | wax 
2.10 | 0.80 | 2.00 0.80 2.10 
| 0. 2.10 | 0.80 | 2.00 0.80 2.10 
0.95 2.60 | 0.95 | 2.50 1.00 2.70 
0.95 2.60 1.00 2.50 1.00 2.70 
1.00 2.80 1.00 | 2.70 1.00 2.80 
1.00 2.80 1.00 | 2.70 1.00 2.80 


Propagation delay 
Ena, Enb to Qn 


 tPLH Propagation delay 
tPHL Ana Anb to Qp 


Propagation delay 
Ha, Hp, He to Qh 


tpLH Propagation delay 
teHL M to Q, 


Figs. 5, 6, 7 


1.50 1.60 | 3.60 | 1.60 | 3.70 
1.50 | 1.60 | 3.60 | 1.60 | 3.70 
0.45 0.45 | 1.60 | 0.45 | 1.60 
0.45 0.45 | 1.60 | 0.45 | 1.60 


tTLH Transition time 
tTHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


+1110 mV 


E INPUT 
+310 mV 


Q,, OUTPUTS 
(OR) — 


WF12051S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = + 2V £0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01 uF and 25yuF from GND to Vee. (0.01 and 0.1 uF 
GENERATOR 25 uF 0.1 LF capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
r ———— . All unused inputs should be connected to either 
SCOPE (12)15 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA CHANNEL B function required. 
(13)16 . All unused outputs are loaded with 502 to GND. 
. Ly and Lz are equal length 502 impedance lines. Ls, 
(11)19 the distance from the DUT pin to the junction of the 
= cable from the Pulse Generator and the cable to the 
(20)23 Scope, should not exceed 1/4 inch (6mm). 
(15)18 . Ry = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 
(14)17 pins under test must be less than 1/4 inch (6mm) 
long for proper test. 
(24) 3 .C. = Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(9) 4 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(17)20 should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 
(19)22 . All 502 resistors should have tolerance of + 1% or 
better. 
(21)24 11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


(23) 2 
(22) 1 


as | 


-2.5V +0.010V 


TC04861S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family Amplitude Rep Rate | Pulse Width trHL 
100K ECL | 740mVp-p | MHz =| — 500ns_—_| 0.7 +0.ins | 0.7 £0.ins 


Figure 7. Input Pulse Definition 
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DESCRIPTION 

The 100171 is a Triple 4-input Multiplex- 
er fed by 2 common address inputs, with 
true and complementary data outputs. A 
HIGH state on the Enable Input (E) 
forces all true outputs low. 
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100174 
Multiplexer 


Triple 4-Input Multiplexer 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEe) 


woo | tons 


ORDERING CODE 
Vec1 = Vec2 = GND; Vee = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100171F 
Ceramic Flat Pack 100171Y 


PIN DESCRIPTION i 


Dna: Dob» One Data Inputs 
Select Inputs 
a eT 


c 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Pin connections for Flat Pack 
andin(_ ) for Slim Dip 
package 

LS10780S 


Qc Qc VeciVec2 Qn Op 
CD0ss30s 


Figure 1 Figure 2 


7-202 853-0631 82178 
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LOGIC DIAGRAM 


E D3xe Dee Dic Doc Ose Da Oth Do Dan Don Dita Doan S1 So 
He Py o oO “” ie ”) (21) (20) ey (14) = (13) Se (16) pe 
v bs 19 


Vcec1 


= 
| pt 


te eager at 


Vcocz 


) iad 
7 8 1 12 14 «#13 
(4) (5). (8) (9) (11) (10) 
Qc Qc Qp Qp Qa Qa 


LD05080S 


Figure 3 


FUNCTION TABLE 


OUTPUTS 


mi 


xxx xxx =Ir-x 
Irxxx xx xx 
Pee ee ee 
Tis Ee a te 


H 
L 
L 
L 
L 
L 
L 
L 
L 


Trrtirrererel XK 
Tioirretirerex 
x x< KK IT KK 
<< Tr K KK KK OX 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Uniess 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL 


UNIT 
VIN Input voltage (Vin should never be more negative than Vec) Vege to +0.5 


Ts Storage temperature : -65 to +150 ‘ 


DC OPERATING CONDITIONS 


PARAMETER 


100K ECL 


VEE Supply voltage (negative) when operating with 10K ECL family a a eae 
Veg = -4.2V -1150 
pla eve! Ver = —4.5V -880 mV 
input voltage -1165 
Veg = -4.8V 
Vee=-4ev | -150 [| | | mv 
Vv HIGH level input V =V = GND Vec = -4.5V 
my threshold voltage Bet eee =a 1165 mV 
Veg = -4.8V 
Vee = -4.2V 
Vit Gene ee Ta =0°C to +85°C Wen == 46V aut ny 
Veg = —-4.2V 
Veg = —4.8V - 1490 
Operating ambient temperature 08.8 +85 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc = Voco = GND, Veg =—-4.2V +0.010V to —4.8V +0.010V, Ta = 0°C to +85°C 


unless otherwise specified’ ° 
PARAMETER TYP UNIT TEST CONDITIONS? 
Vee = -4.2V 


Vin = Vitmax 


HIGH level 


output voltage As 


Vin = Vitmin 


VoH 


Vin = Vimin 
or 


Vin = Vitmax 


HIGH level output 
VOHT threshold voltage SSererie sce Peres bray Pf Tw 


VE 
VE 


Loading with 
502 to -2.0V +0.010V 


High level Dna: Dnbs Dre 
input current So, Si, E 


lit LOW level input current 
-lee Vee supply current 


HIGH level 
pot Sle output voltage 
compensation 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 


VoLtT threshold voltage 


Vin = Vimax 
or 


Vin = Vitmin 


- 0.070 V/V 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


LOW level 


VoL output voltage 


NH 


VEE =-4.2V 

AV LOW level Ta = +25°C 
AV output voltage 
Ee compensation 
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NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint —- HIGH level input threshold voltage. 
Conover arora ahd) Vit ~ LOW level input threshold voltage. 
seein Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
paES Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
VA /] TYP condition. 
Voir (— 1610 mV -—— eer TSO Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Ob ee peamams ZZ 
Voimax(— 1620mV) WT TN // Wh VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1810mV) —— 1 Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V Votmin | — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vir | Vir Vinmax conditions. 
(-1810mV) (-—1475mV) | (-1165mV) (—880 mV) ine ; ae ‘ 
VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vee and output threshold level. 
(-1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; =Vcce = GND, Veg =—-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 


Min TEST CONDITIONS 
teLy Propagation delay 0.45 1.70 0.45 1.60 0.50 

tPHL Dna: Dnb; Dre to output 0.45 1.70 0.45 1.60 0.50 
tpHL So, $1 to output 0.90 2.40 0.90 2.60 1.00 Figs. 5, 6, 7 
teLH Propagation delay 0.65 2.40 0.65 2.30 0.75 

teyL E to output 0.65 2.40 0.65 2.30 0.75 

tTLH Transition time 0.45 1.70 0.45 1.50 0.45 

tTHL 20% to 80%, 80% to 20%} 0.45 1.70 0.45 1.50 0.45 
Ceramic DIP Vcc = Voce = GND, Veg =-5.2V +5% 


tpLH Propagation delay 0.45 1.70 0.45 1.60 0.50 1.70 
tpHL Dna Dnb; Dre to output 0.45 | 1.70 | 0.45 | 1.60 | 0.50 | 1.70 
teHL So, S; to output 0.90 2.40 0.90 2.60 | 1.00 Figs. 5, 6, 7 
tpLH Propagation delay 0.65 2.40 0.65 2.30 0.75 
tPHL E to output 0.65 | 2.40 | 0.65 | 2.30 | 0.75 
tTLH Transition time 0.45 1.70 0.45 1.50 0.45 
tTHL 20% to 80%, 80% to 20%] 0.45 | 1.70 | 0.45 | 1.50 | 0.45 
Flat Pack Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLy Propagation delay 0.45 1.50 0.45 1.40 0.50 1.50 
teHL Dna: Dnbs Dre to output 0.45 1.50 0.45 1.40 0.50 1.50 


TEST CONDITIONS 


tpHL So, S; to output _ 0.90 2.20 0.90 2.40 1.00 2.80 Figs: 6-677 
teLH Propagation delay 0.65 2.20 0.65 2.10 0.75 2.20 
tpHL E to output 0.65 2.20 0.65 2.10 0.75 2.20 
try Transition time 0.45 1.70 0.45 1.50 0.45 1.50 
tTHL 20% to 80%, 80% to 20%| 0.45 1.70 0.45 1.50 0.45 1.50 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


paws Fm [tere [ne 


teLH Propagation delay 


0.45 1.50 0.45 1.40 0.50 : 
tPHL Dna: Dnb» Dnc to output 0.45 1.50 0.45 1.40 0.50 ‘ 


teLH Propagation delay 
tpHL So, S; to output 


tpLH Propagation delay 
tpHL E to output 


tTLH Transition time 


AC WAVEFORMS 
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0.90 2.20 0.90 2.40 1.00 
0.90 2.20 0.90 2.40 1.00 
0.65 2.20 0.65 2.10 0.75 
0.65 2.20 0.65 2.10 0.75 


0.45 1.70 0.45 1.50 0.45 
tTHL 20% to 80%, 80% to 20%} 0.45 1.70 0.45 1.50 0.45 


Dna, Dnb, Onc Inputs 
S, $ 
0, “1 


E Input 


Qpy Outputs 


Gp, Outputs 


Figure 5. Propagation Delay and Transition Times 


7-207 


WF13220S 


Product Specification 


100171 


TEST CONDITIONS 


Figs. 5, 6, 7 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voci = Vocg = +2V £0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE O.47uF | 0.02yF 0.01uF and 25yuF from GND to Veg. (0.01 and 
GENERATOR . — 0.1uF capacitors should be NPO Ceramic or MLC 
-type). Decoupling capacitors should be placed as 
0) close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
SCOPE . All unused inputs should be connected to either 
CHANNELA CHANNELB eg HIGH or LOW state consistent with the LOGIC 
function required. oy 
All unused outputs are loaded with 502 to GND. 
L, and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C. = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
(15) 18 parentheses for Ceramic DIP. 


(14) 17 


(13) 16 
(16) 19 


21 (18) 


0.01uF 


—2.5V +0.010V 


TC06211S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vee1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.ins | 0.7 £0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100175 is composed of five latches 
with one data input and one data output. 
All latches have a Master Reset (MR) 
input and two Enable (Eo, E;) inputs. A Q 
output follows its D, inputs when both Ey 
and E; are LOW. When either Ep or E; 
(or both) are HIGH, the latches store the 
last valid data present on their D, inputs. 
The MR input makes the Q outputs LOW 
if either Ep or E; (or both) are HIGH. The 
inputs are 100K compatible and the 
outputs are 10K compatible. 
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100175 
Translator 


100K-to-10K Translator 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


eee [2am 
— 78mMA 


ORDERING CODE 


PACKAGES 


Ceramic DIP 


100175 


COMMERCIAL RANGE 
Voc1 = Vcec2 = GND; Veg = ~5.2V 
Ta =0°C to +75°C 


PIN DESCRIPTION 


PINS DESCRIPTION 


Do - D4 ‘Data Inputs 


MR Master Reset Input 


Qo -Q4 Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


Do Dy De D3 


Qo Q1 Qo A3 


15 


CDosgs50S 


Figure 1 


7-209 


LS10660S 


Figure 2 


853-0632 82179 


Inu 
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LOGIC DIAGRAM 


Vec2 Vee Vcc1 Qe 


LDOS090S 


Figure 3 


FUNCTION TABLE 


Positive Logic: 

tH = HIGH state (more positive voltage) = 1 

L = LOW state (less positive voltage) = 0 

X = Don't Care 

Qn-1 = Previous state (state does not change) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Vcc = Vcce = GND) -7.0 to 0 Pv 
VIN Input voltage (Vin should never be more negative than Ver) 


< 


Ts Storage temperature -65 to +150 
DC OPERATING CONDITIONS 
100K ECL 
VEE Supply voltage (negative) when operating with 10K ECL family is Se -5.7 
Vi HIGH level input voltage -1165 | | -880 
Vine HIGH level input threshold voltage Voc1=Vece =GND | -1165 | | 
Veg = -5.2V 
Vice LOW level input threshold voltage ee een a ae 
Vib LOW level input voltage -1810 | | - 1475 
Ta Operating ambient temperature | 0 | #25 | +75 
NOTE: 
'When operating at other than specified voltages (-5.2V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voco = GND, Veg =-5.2V +5%, Ta =0°C to +75°C unless étherwies 


specified’ 9 


HIGH level oe ViHmax 


Vin = Vitmin 


Vin = Virmin 
HIGH level output Ta = +25°CV or 
threshold voltage o 
T, = +75°CV Vin = Vitmax 
p Loading with 
Ta = 0°CV ya aes 502 to -2.0V +0.010V 
LOW level output 5 - ee 
Ta = + 25°CV or 
threshold voltage Vin =V 
Ta = +75°CV IN iLmax 
Ta = O°CV 
Vin Vie 


output voltage 


ret eve Ta = +25°CV or 
output voltage 


Vin = Vitmin 


Ta = +75°CV 


| 
input current All others | Hee en 
—leg Vee supply current | Inputs open 


HIGH level 
output voltage 


compensation Vee = -4.2V 


LOW level Ta = +25°C 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case’ value for the parameter. Since these ‘worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax  ~- Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 

Votimax (— 880mV) ——~ (LL 7 VELL) Viet ~ LOW level input threshold voltage. 

wi Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 


pterlenld a VoHmax - Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
AREA 


V, Hmin (— 1025mv) —_— plete) 
Vout (= 105m) 
condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vour (— 810m _— Foe VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax(~ 1620mv) —~— TTI TT) y VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
CBM mvy (ars | Resmyy (CEBB ia) conditions: 
- -_ -_ ~~ m . ‘ . 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcci = Voce = GND, Veg =-5.2V +5% 


Taxt25¢ | Te=+75'C 
PARAMETER 


TEST CONDITIONS 


ee | 
teLH Propagation delay 1.00 3.40 1.00 3.40 1.00 3.40 

teHL D, to output 1.00 3.40 1.00 3.40 1.00 3.40 

tpLH Propagation delay 1.00 4.30 1.00 4.30 1.00 4.30 

tpHL E;, Eo to output 1.00 4.30 1.00 4.30 1.00 4.30 

teLH Propagation delay 1.00 3.90 1.00 3.90 1.00 3.90 

tpHL C to output 1.00 3.90 1.00 3.90 1.00 3.90 

tTLH Transition time 0.90 3.50 1.00 0.90 3.50 ns 
trHe 20% to 80%, 80% to 20%| 0.90 3.50 1.00 0.90 3.50 ns 


pos | jf os | |e 


Figs. 5, 6, 7 
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AC WAVEFORMS 


D,, INPUTS 


TRANSPARENT 


Q,, OUTPUTS 


WF131208 
MR INPUT 


Q,, OUTPUTS 


WF13130S 


b. Clear Timing 


+1050mV 


D, INPUTS 


E,, E, INPUTS 


+310mV 
WF13140S 


c. Data Setup and Hold Times 
Figure 5 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


NOTES: 
1. Voc =Vcce = + 2V +0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
PULSE a0 0 It | 0.01pF and 25uF from GND to Veg. (0.01 and 
GENERATOR ; 


0.1yuF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
LL, . All unused inputs should be connected to either 
SCOPE mom 6 2 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL 8 function required. 
All unused outputs are loaded with 502 to GND. 
L; and Ly are equal length 502 impedance lines. 
Ly, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 


parentheses for Ceramic DIP. 
| 25 uF 0.01,.F 


PULSE 
GENERATOR 


-—2.5V+0.00V 
TC05730S 


Figure 6. Test Circuit 


+1050 mV 
NEGATIVE PULSE 
+310 mV 
+1050mV 
POSITIVE PULSE 
+310mvV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


Family Amplitude Rep Rate | Pulse Width trLy trot 
100K ECL | 740mVp-p | 4MHz =| 500ns- 0.7 +0.1ns | 0.7 £0.1ns 


Figure 7. Input Puise Definition 
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DESCRIPTION 


The 100179 is a high-speed Carry Look- 
_ Ahead Generator intended for use with 
the F100180 6-Bit Fast Adder and the 
F100181 4-Bit ALU. 


PIN CONFIGURATIONS 


TOP VIEW 


CD05541S 


Figure 1 


March 1986 


400179 _ 
Carry Look-Ahead Generator 


Preliminary Specification 


re TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 
DELAY (-leE) 


ORDERING CODE 


Vcc1 = Vec2 = GND, Veg = —4.2V to -4.8V 
Ta = 0°C to + 85°C 
Ceramic DIP - 100179F 
Ceramic Flat Pack 100179Y 
PIN DESCRIPTION 


PINS DESCRIPTION : 
— Carry Input (active LOW) 


Cn 
Carry Outputs 


Carry Outputs 


LOGIC SYMBOL 


FLAT PACK 


Cn+2Cn+4Voo1V¥oc2Cn+6 Cn+4 
TOP VIEW 


CD05451S LS05201S 

Vec2 = 10 

Vee = 21 

Pin connections are for Flat Pack and in parentheses 
for Ceramic DIP package. 


Figure 2 
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Ch Py Pe Ps Py Py Py Py Po Gy Gg G5 Gy Gg Gp G, Gy 


VVUVUVUUOUOUOUUUOUU 


ire eon 


a 


LD02730S 


Figure 3. Logic Diagram 
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FUNCTION TABLES 
C, +2 OUTPUT | | C, +4 OUTPUT 
INPUTS 


All other combinations 
Cy +2 = Gy © (Py + Go) « (Py + Po + Cy) 
H = HIGH Voltage Level 
L = LOW Voltage Level Cy +4 = Gg « (Pz + Ga) « (Pg + Po + Gy) » (Pg + Po + Py + Go) 
X = Don't Care e (P3 + Po + Py + Po + C,) 


Ch+¢6 OUTPUT 


INPUTS 


Ch +6 = Gs ¢ (Ps + Ga) ¢ (Px + Py + Ga) 0 (Py + Py + Pa + Go) o (Ps + Py + Pg + Po + Gy) « (P5 + Py + Pg + Po + Py + Go)e (Pg + Py + P3 + Po + Py +P) +C,) 


C, +g OUTPUT 


INPUTS OUTPUT 


i 
~“ 
Ul 
N“N 
‘?) 
=) 
+ 
a 


hea 


x<xmKK «KL KKK OX 
-x«x <x « «ik << &K & 
«x «KOK KL KKK OX 
~~ KKK KK OK OK 
<x KX KO KK KK OK 
— — TKK] KK XK OX 
<x «KK KT] KKK OX 
reoeokzK| KK x< xX 
< KK KK LO KK XK 
-oeoeoeel KK x XX 
<x «KK KK | KK OK 
roo eomlyo cK KX 
x «KKK KI xK XO x 
err re er kes 
cCreoeomol oo xX 


mm < KM OX enn 


<x KKK OX 


All other combinations 


a) 


Crh +8 = G7 © (P7 + Gg) « (P7 + Pg + Gs) « (P7 + Pg + Ps + Gy) e (P7 + Pg + Py + Py + Go) « (P7 + Pg + Pg + Py + Po + Go) e (P7 + Pg + Pg + Py + Po + Po t 
« (P7 + Pe + Ps + Py + Pg + Po + Py + Go) « (P7 + Pe + Ps + Pg + Pg + Po + Py + Po + Cy) 

H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 


1) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 
VEE Supply voltage (Vcc1 = Voce = GND) -7.0 to 0 
Input voltage (Vij should never be more negative than Veg) 


lo Output source current -55 


Ts Storage temperature -65 to +150 °C 
Ty Maximum junction temperature °C 


DC OPERATING CONDITIONS 
eee 
PARAMETER in | Nom | Max UNIT 
NiGGH. -qanele 
— BOGKE 


VEE Supply voltage (negative) -4.2 | -4.5 
Veg Supply voltage (negative) When operating with 10K ECL Family | | 


Veg = -4.2V -1150 
HIGH level input voltage Vee = -4.5V sae -880 | mV 


HIGH level input threshold voltage Voc1 = Vece = GND Vee = -4.5V 
-1165 mV 

Vee = -4.8V 
V 


Vee = -4.2V 
-1475)} m 
LOW level input threshold voltage Ta = 0°C to +85°C Veg = -4.5V 
| Vees-sev [| [1490] mv _| 


Vee = -4.2V 
-1475 
LOW level input voltage Vee = -4.5V -1810 mV 
Vee = -4.8V -—1490 


Ta Operating ambient temperature ) 0 | +25] +85] °c | 


NOTE: 
When operating at other than specified voltages (~4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voci = Voc2 = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C unless 
otherwise specified'4 


PARAMETER TEST CONDITIONS? 


Vee = -4.2V 


HIGH level output Vin = Vitmax 


voltage 


Vee = -4.5V or 
Ver _ ~4.8V VIN Vitmax 


Veg = —-4.2V 


HIGH level output Ver =-4.5V 


threshold voltage 
WEE eat O" Loading with 502 
Veg = -4.2V to -2.0V +0.010V 

= Vin = Vint? 


Veg = -4.5V or 
aap 
Vee = -4.8V Vin = Vit 


Veg = -4.2V 

= Vin = Vimax 
Vee = -4.5V or 
Ver = -4.8V Vin = Vitmin 


LOW level output 
threshold voltage 


LOW level output 
voltage 


HIGH level input Crh, Go- G7 
current —P, 


Ie LOW level input current 
-lee Vee supply current 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. Only one input at a time should be at the threshold level; all other inputs should be at a Vitmax OF Vitmin- 

4. The specified limited shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or 
on the printed circuit board. Test voltage values are in the DC Operating Conditions and defined in Figure 4. 


Vin = Vimax 


; 
Oo 


NOTES: 
Viumax —Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
VILT ~ LOW level input threshold voltage. 
ee a Te A A, 777 Vitmin - Minimum LOW level input voltage (the most negative Vj). 
tee rae ee wawwwe Mion : VoHmax —Maximum HIGH level output voltage (the most positive Voy) under the 
Von (— 1035mv) 4} specified input and loading condition. 
OWT 44 GUARANTEED Voxmin -Minimum HIGH level output voltage (the most negative Voy) under the 
y) me : specified input and loading condition. 
/) (7 VoHT - HIGH level output: threshold voltage with the inputs set to their respective 
i} Y TYP threshold levels. 
Y] /} VoLt - LOW level output, threshold voltage with the inputs set to their respective 
threshold levels. 
Vv Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified 
IN input and loading conditions. 
\ Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified 
input and loading conditions. 


iLmin ILT tHT IHmax Ves ~ Reference bias voltage. The internally generated reference voltage which is 
(-1810mV) (-—1475mV) | (-—1165mV) (-880mV) used to set the input and output threshold level. 


Nptnan (= 16200) VTE LLTTL 


Vas 
(-1320mv) 


DF05450S 


Figure 4. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


ee min | Mex | in | Max | min 


UNIT TEST CONDITIONS 


tpLy Propagation delay : 410 | 290 | 1140 | 290 | 1.10 | 3.00 

four. . Cx Gow Ghose iesCaes 410 | 290 | 1.10 | 290 | 1.10 | 3.00 

try Transition time 0.45 | 180 | 0.45 | 1.80 | 0.45 | 1.80 Figs. 5, 6, 7 
tru, 20% to 80%, 80% to 20% 0.45 | 1.80 | 0.45 | 1.80 | 0.45 | 1.80 


Ceramic DIP Vcc; = Vcc2 = GND, Veg =-5.2V +5% 


1 teLH Propagation delay 1.10 2.90 1.10 2.90 1.10 3.00 
tPHL Ch, Go- G7, Po - Pz to Ch44 1.10 2.90 1.10 2.90 1.10 3.00 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 
tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 0:45 1.80 


Flat Pack Voc: = Vcco = GND, Veg =-4.2V +0.010V to —4.8V +0.010V 


Ta=t2rc | Ta=+05° 

ives [win [tox [win [ex | win [wax | 
tpLH Propagation delay 1.10 2.70 1.10 2.70 1.10 2.80 
tPHL Ch, Go- G7, Po-P7 to Ch44 1.10 2.70 1.10 2.70 1.10 2.80 
tTLH Transition time 0.45 1.70 0.45 1.70 0.45 1.70 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.70 0.45 1.70 


Flat Pack Voc: = Voce = GND, Veg =-5.2V +5% 


PARAMETER 


tpLH Propagation delay 
0.45 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


tPHL Cp, Go- G7, Po-P7 to Crs4 1.10 


tTLH Transition time : Figs. 5, 6, 7 


tru, «20% to 80%, 80% to 20% 0.45 


AC WAVEFORMS 


+ 1050mV 
Cn, Gn. Pn INPUTS 


+310mV 


Cn 4 OUTPUTS 


WF07561S 


Figure 5. Propagation Delay And Transition Times For Data Inputs To Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voce = +2.0V £0.010V, Veg = -2.5V 
+2.0V + 0.010V +0.010V. 
2. Decoupling 0.14F and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Ver. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE 25uF 0.1uF Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
10}(7)__9}(6) . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE SCOPE function required. 

CHANNEL A CHANNEL B . All unused outputs are loaded with 502 to GND. 
L; and Lp are equal length 5022 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

Ry = 5022 terminator internal to Scope. 
The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
(16) 19 section on AC setup procedure). 
(21) 24 . All 50Q resistors should have tolerance of +1% or 
(20) 23 eo. | , 
. Pin connections for Flat Pack and in parentheses for 
Ceramic DIP package. 


217(18) 


25 uP 0.01 uF 


~2.5V +t 0.010V 


TC02822S 


Figure 6. AC Test Circuit For 100179 


+1050 mV 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Veet = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


TOOK EGL | 740mvpp | 1MHz | 500ne | 07 #0.1ns | 07 #0.tne 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100180 is a High-Speed 6-bit Adder 
which performs a full 6-bit addition of 2 
operands in 2ns. The inputs are: carrying 
(CN) (active LOW), operands A (An), 
operands B (Bn); the outputs are: func- 
tion (Fn), carry generate (G) (active 
LOW), carry propagate (P) (active LOW). 
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100180 
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High-Speed 6-Bit Adder 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (—lee) 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100180F 
Ceramic Flat Pack 100180Y 


PIN DESCRIPTION 


Bo - Bs Operand B Inputs 
FP ____ | ____ Cary Propagate Output (Ace LOW 


Function Outputs 


100180 


COMMERCIAL RANGE 


LOGIC SYMBOL 


Vcci = 9 (6) 
Voce = 10 (7) 
Vee = 21 (18) 


F2 F3 Vcc1Vcc2 Fa Fs 
CD08960S 


Figure 1 Figure 2 


7-223 853-0633 82179 
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Adder 


400480 


LOGIC DIAGRAM 


Cc, B A,B, A B A, B, A; B, A, 
Lt oa LH fa faa 
JUUUU UU JU JU 


LOGIC EQUATIONS 
1=Ai@ Bi 
G1 = A1B; 
! =-0,12,3,4,5 
Fo = Po @Cr 
Fy = Py @ (Got PoCp) 
F2 = P2 @ (Gi + P1Go + PiPoCn) 


F3 = Pg @ (Ga + P2G1 + PaP1Go + PoP 1PoCp) 
Fa = Pg @ (Gg + PaGo + P3P2Gq + P3PoP1Go + P3P2PyPoCp) 
Fs =P Gg + PgGg + PaP3Go + PaPgP2G1 + PaP3P2P1Go + PaPsP2P1P0Cn 


B = PoP 1P2P3P—P 
G = Gg + PsGq + PsP 4G + PsPaP3Go + PsPaP3P2G3 + PsP4P3P 2P 1Go0 


y 


Fi 


- 


Figure 3 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 100K ECL UNIT 
VEE Supply voltage (Vcc1 = Voce = GND) -7.0 to 0 V 
VIN Input voltage (Vij should never be more negative than Ver) Vee to +0.5 V 
lo Output source current -55 
Ts Storage temperature -65 to +150 °C 
Ty Maximum junction temperature +150 °C 


DC OPERATING CONDITIONS 


100K ECL 


PARAMETER 


Voc1, Voce Circuit ground 


V HIGH level 
In input voltage 
Veg = —-4.8V 
Vee =-4.2V 
fae aM Vea 
ViHT threshold voltage Noes = Veo2 = GND MEE! ~1165 
| Vee = -4.8V 
Vee = -4.2V 
LOW level input ph as P 
Vic threshold voltage Ta BG IO Bee 
LOW level 
Vit 


input voltage 


Ta Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Vee = -4.2V £0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise. specified’ 


PARAMETER TYP TEST CONDITIONS? 
HIGH level a lates a Vin = Vitmax 
output voltage PEE Geo S|. eee } -955 | of 


Vee=-4.8V | -1095 | ee 
Vee = -4.2V | 1035 | Vin = Virmin 
HIGH level output 
threshold voltage Vin = Vit 
ae Ss <> max - 
Veer = -4.8V 1045 Loading with 


Vee=-4.2v] | eee, 502 to -2.0V +0.010V 
LOW level output | me 
threshold voltage Vicy 
Vee=-42V | -1810 | Vin=V 
LOW level ea 
Vee =-4.5V | -1810 | -1705 or 
output voltage ss Nie 


HIGH level | 
compensation Ver = -4.2V . 

LOW level Ta = + 25°C 

output voltage V/V 
compensation . 


NOTES: : 

1. The specified limits represent the ''worst case”’ value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 

power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 

printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vout NOTES: 
Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Voumax (—~ 880mV) —— | ara ora SUP ed Vit ~ LOW level input threshold voltage. 
Vouimin (= 1025mV) i, VF? Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
ont (— 1035 mV) GUARANTEED VoHmax —- Maximum HIGH level output voltage (the most positive Vox) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH levei output voltage (the most negative Voy) under the specified input and loading 
Va condition. 

Vour (- 1610 mV —s} PET TIINOO Vout ~- HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax {~ 1620mV) - VTA Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1810mV) —— Vin VoLtmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
V V Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
iLmin Vier | Vint Vitmax conditions 
(-1810mV) (-1475mV) | (-1165mV) (—880mV) a use 
Veep — Reference bias voltage. The internally generated reference voltage which is used to set the input 
V and output threshold level. 


BB 
(-1320mv) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


ee an ei ole | 


tpLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 ns 
tpHL Ap, Bn, to Fr 1.10 4.70 1.10 4.60 1.10 4.70 ns 
tpLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 ns 
tpHL An; Bn, to P 1.00 3.00 1.00 3.00 1.00 3.30 ns 


tPLH Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 ns Fias. 5.6.7 
tpHL An, Bn, to G 1.10 3.90 1.20 3.80 1.20 3.90 ns oe 
teLH Propagation delay 0.90 4.00 0.90 3.90 0.90 4.00 ns 
tpHL G to F, 0.90 4.00 0.90 3.90 0.90 4.00 ns 
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 
~tTHL 20% to 80%, 80% to 20%} 0.45 2.30 0.45 2.20 0.45 2.30 
Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 
tPLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 ns 
teHL An, Bn, to Fr 1.10 4.70 1.10 4.60 1.10 4.70 ns 
teLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 ns 
tepHL An, Bn, to P 1.00 | 3.00 | 1.00 | 3.00 | 1.00 | 3.30 ns 
teLH Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 ns 
teHL An, Bn, to G 1.10 3.90 1.20 3.80 1.20 3.90 ns 
teLH Propagation delay 0.90 4.00 0.90 3.90 0.90 4.00 ns 
teHL G to F, 0.90 4.00 0.90 3.90 0.90 4.00 ns 
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 ns 
0.45 2.30 0.45 2.20 0.45 2.30 ns 


TEST CONDITIONS 


Figs. 5, 6,7 


tru, 20% to 80%, 80% to 20% 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1.10 4.50 1.10 4.40 1.10 4,50 
tpHL An, Bn; to Fr 1.10 4.50 1.10 4.40 1.10 4.50 


TEST CONDITIONS 


— tpLy Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 
teHL An, Bn, to P 1.00 2.80 1.00 2.80 1.00 3.10 


teLH Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 Fias. 5.6.7 
teHL An, Bn, to G 1.10 3.70 1.20 3.60 1.20 3.70 a at 
tpLH Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 

tPHL G to Fy, 0.90 3.80 0.90 3.70 0.90 3.80 

tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 

true 20% to 80%, 80% to 20%| 0.45 2.30 0.45 2.20 0.45 2.30 


Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLy Propagation delay 1.10 4.50 1.10 4.40 1.10 4.50 
tpHL An, Bn, to Fr 1.10 4.50 1.10 4.40 1.10 4.50 
tpLH Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 
teHL A,, Br, to P 1.00 | 2.80 | 1.00 | 2.80 | 1.00 | 3.10 
teLy Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 
teHL An, Bn, to G 1.10 3.70 1.20 3.60 1.20 3.70 
teLy Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 
tpHL G to F, 0.90 3.80 0.90 3.70 0.90 3.80 
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 
trHe 20% to 80%, 80% to 20%| 0.45 2.30 0.45 2.20 0.45 2.30 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5, 6, 7 


OR OUTPUT 


NOR OUTPUT 


WF13170S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


+2.0V +0.010V 


0.47uF | 0.02uF 


SCOPE 
CHANNEL B 


NO 
1. 


2. 


TES: 

Voc1 = Voce = +2V +0.010V, Veg = -3.2V 
+0.010V. 

Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1pnF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


SCOPE mn 
CHANNEL A ‘ 


Rr function required. 


12 (9) 502 


ms 


All unused outputs are loaded with 50Q to GND. 
L; and Lp are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


21 (18) 


0.01, 


-~2.5V +0.010V 


TC04941S 


Figure 6. Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Rep Rate | Pulse Width aye 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100181 is a 4-bit Binary/BCD Arith- 
metic Logic Unit which performs eight 
logic operations and eight arithmetic op- 
erations on two 4-bit words. Arithmetic 
and logic operations are selected by a 4- 
bit select input (So, Sg3). The circuit 
performs BCD addition and subtraction, 
in supplement of binary arithmetic. 


It contains four output latches, in order 
to increase operating speed. The 
latches are transparent, when the en- 
able input (E) is open. The internal look- 
ahead carry minimizes delay to the F 
outputs and to the ripple carry output 
(C, +4). Group carry look-ahead propa- 
gate (P) and generate (G) outputs are 
also provided with independance from 
carry in (C,,). P output goes low when a 
plus operation produces fifteen (or nine 
in BCD), or when a minus operation 
produces zero. G output goes low when 
the sum of word A and word B is greater 
than fifteen (or nine in BCD), or when 
their difference is greater than zero ina 
minus mode. 


March 1986 


100181 
ALU 


4-Bit Binary/BCD ALU 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
IYER DELAY (-lec) 


ORDERING CODE | 


PACKAGES 
Ta =0°C to +85°C 


Ceramic DIP 100181F 
Ceramic Flat Pack 100181Y 


PIN DESCRIPTION | 


DESCRIPTION 


Word A Operand Inputs 
on Carry Input (Active LOW) 
Function Select inputs 
| ee et Enable Input (Active LOW) 
| Pee | Carry Lookahead Propagate Output (Active LOW) . 
Carry Lookahead Propagate Output (Active LOW) 
Carry Output 


LOGIC SYMBOL 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = —-4.2V to -4.8V 


PIN CONFIGURATION 


Vcc1 = 9 (6) 
Veca2 = 10 (7) 
Veg = 21 (18) 


LS10790S 


Fo F3 Vec1 Vec2 nea P 
cDoses0s 


Figure 2 


Figure 1 
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LOGIC DIAGRAM 


F3 F2 ~ Fy Fo G Cnva P 
(10) (8) (9) 


10 (7) Vec2 


21 (16) VEE 


24 23 20 
(23) (14) (24) (13) (1) 1(12) (21) {(20) (17) 1(16) 


A2 Bo Ay B; Ao Bo $3 S2 $1 So 


.D05420S 


Figure 3 
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FUNCTION TABLE 
FUNCTIONS 


S2 
L L L L A plus B (BCD) A B (BCD) 
L L L H A minus B (BCD) A B (BCD) 
L cL H L B minus A (BCD) B A (BCD) 
L L H H O minus B (BCD) O- B (BCD) 
L H L L A plus B (Binary) A B (Binary) 
L H L H A minus B (Binary) A B (Binary) 
L H H L B minus A (Binary) B A (Binary) 
L H H H O- minus B (Binary) O B (Binary) 
H L L. L Fr = AnBn + AnBn 
H L L H Fr = AnBn t+ AnBn 
H L H L F, = An+Bry 
H L H H Fy = An 
4 H L ‘: ee a ¢ SAME LOGIC 
H H L H Fy = By 
H H H L Fr = An-Bn 
H H H H F, = LOW 


Positive Logic: 
lL. = LOW state (the less positive voltage level) = 0 
H = HIGH state (the more positive voltage level) = 1 


NOTE: 
When Cy is low, BCD subtractions are performed in ten's complement, or binary subtractions are 
performed in one's complement. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


—55 


Plo Out souce went SC~C~“<~wSSC“‘CSCSCSCC*S 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


Ver = -4.2V 
input voltage Vee = -4.5V 
Veg = -4.8V 
Vee = -4.2V 
threshold voltage Voc1 = Voce = GND Veg = -4.5V 
Veg = -4.8V 
= + =— 
threshold voltage Ta SOG 10 E8S"C Veg = ~4.5V 
Veg = -4.2V 
input voltage Vee = -4.5V 
Vege = -4.8V 


Ver = -4.2V 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, —4.5V,-—4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc1 = Voce = GND, Ver =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


PARAMETER 


HIGH level Vin = Vitimax 


output voltage ss 
Vin = Vitmin 


Vou 


Bi 
< 


Vin = ViHmin 
or 
Vin = Vitmax 


HIGH level output 


VoHT threshold voltage 


2 
< 


Loading with 
vee 502 to -2.0V +0.010V 
LOW level output IN IHmin 


or 
threshold voltage 
g Vin = Vitmax 


VoLt 


LOW level Vin = Vitimax 


output voltage sl 
Vin = Vitmin 


HIGH level 


input current 
Te LOW level input current 


—leE Vee supply current 


HIGH level 
output voltage 
compensation 


AVoH 
AVEE 
Vee = -4.2V 
LOW level Ta = + 25°C 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the "worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

Vinmax — Maximum HIGH level input voltage (the most positive Vj). 

Vint — HIGH level input threshold voltage. 

VoHmax (— 880mV) —— CLAPP PK) | po} ViLT - LOW level input threshold voltage. 

Vorimin (— 1025mV) —— ee 6 oa | aa Vitmin — Minimum LOW tevet input voltage (the most negative Vj,). 

Voxr (— 1035 mV) VoHmax — Maximum HIGH level output voltage (the most positive Vo}4) under the specified input and loading 

condition. 

Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

Vout LOW !evel output threshold voltage with the inputs set to their respective threshold levels 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

(Bom) (arent | cHesmy (EBB ny congiens: 

Vee - Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Voumax (~ 1620mV) ase 
Vozmin (— 1810mV) —— 


Veg 
(—1320mv) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Vcco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta = +25°C Ta = +85°C. 
iw | 


Ta =0°C 


PARAMETER Cin | TEST CONDITIONS 
tpLH Propagation delay 2.00 6.90 2.10 6.80 2.10 7.40 
tpHL An, Bn, to Fn 2.00 6.90 2.10 6.80 2.10 7.40 
teLy Propagation delay 1.40 4.70 1.40 4.40 1.40 4.70 
tpHL An, Bn, to P, G 1.40 | 4.70 | 1.40 | 4.40 | 1.40 | 4.70 
tPLH Propagation delay 2.00 6.50 2.00 6.50 2.10 6.80 
teHL An, Bn, tO Ch +4 2.00 6.50 2.00 6.50 2.10 6.80 
teLy Propagation delay 1.60 5.10 1.60 5.20 1.60 5.50 
tPHL Cy to F, 1.60 | 5.10 | 1.60 | 5.20 | 1.60 | 5.50 
teLH Propagation delay 1.30 3.00 1.40 3.00 1.40 3.10 
teu. ss Cy, to Cra 1.30 | 3.00 | 1.40 | 3.00 | 1.40 | 3.10 
tPLH Propagation delay 1.40 8.80 1.50 8.60 1.50 9.00 Fias. 5. 6. 7 
tpy. Sp to Fp 1.40 | 8.80 | 1.50 | 8.60 | 1.50 | 9.00 aa 
teLH Propagation delay 1.70 7.40 2.00 5.90 2.00 6.50 
tPpHL S, to P, G 1.70 | 7.40 | 2.00 | 5.90 { 2.00 | 6.50 
teLy Propagation delay 2.70 10.1 2.80 8.50 2.90 8.70 
teu. = Sy to Cana 2.70 | 10.1 | 280 | 850 | 2.90 | 8.70 
teLH Propagation delay 1.00 3.40 0.90 3.60 1.10 3.80 ns 
tpHL E to F, 1.00 3.40 0.90 3.60 1.10 3.80 ns 
tTLH Transition time 0.45 3.50 0.45 3.50 0.45 3.50 ns 
true 20% to 80%, 80% to 20%] 0.45 3.50 0.45 3.50 0.45 3.50 ns 
tw(L) Pulse width, LOW E F250] 2.50 2.50 Po ie tine 4 Figs. 5, 8 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


PARAMETER 


teLy Propagation delay | 2.00 
teHL An; Bn; to Fr 2.00 


TEST CONDITIONS 


Ta = +85°C 
UNIT 


7.40 
7.40 


4.70 
4.70 


6.80 
6.80 


5.50 
5.50 


3.10 
3.10 


9.00 


6.90 
6.90 


4.70 
4.70 


6.50 
6.50 


5.10 
5.10 


3.00 
3.00 


8.80 


2.10 
2.10 


1.40 
1.40 


2.00 
2.00 


1.60 
1.60 


1.40 
1.40 


1.50 


6.80 
6.80 


4.40 
4.40 


6.50 
6.50 


5.20 
5.20 


3.00 
3.00 


eee) 2 
5.90 6.50 | 
5.90 | 2.00 | 650 
Bees 
8.70 
600 | | os 
poro | | ons 
700 | | os 
jos | | ons 
ene 
pms 
se | 


tpLH Propagation delay 1.40 


tPHL An, Bn, to P, G 1.40 


teLH Propagation — delay 2.00 
tpHL An, Bn, tO Cy +4 2.00 


tpLy Propagation delay 1.60 
tPHL Cy, to Fry 1.60 


tpLH Propagation delay 1.30 
tPHL Ch to Cr+4 1.30 


tpLy Propagation delay 1.40 


tpHL Sp to Fry 1.40 8.80 1.50 | 8.60 1.50 9.00 Pigs: 8, 7 
teLH Propagation delay 1.70 7.40 2.00 

teHL Sp to P, G 1.70 7.40 2.00 

teLy Propagation delay 2.70 10.1 2.80 8.50 

tpHL Sn to Ch44 2.70 10.1 2.80 8.50 


3.40 
3.40 


0.90 
0.90 


3.60 
3.60 


3.80 
3.80 


teLH Propagation delay 1.00 
tPHL E to Fy, 1.00 


troy Transition time 0.45 3.50 0.45 3.50 0.45 3.50 
trot 20% to 80%, 80% to 20%/| 0.45 3.50 0.45 3.50 0.45 3.50 
ts Setup time Ap, B, to E 

th Hold time A,, B, to E 0.10 0.10 


iit Figs. 6, 8 


f i NN 
© © 
=o) 


Nn na 
on ro) 
ro) ro) 
3|8) 
oi 
ro) 


Figs. 5, 8 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 2.00 6.70 2.10 6.60 2.10 7.20 ns 

PHL An, Bn, to Fr 2.00 | 6.70 | 2.10 | 660 |} 2.10 | 7.20 ns 

teLy Propagation delay 1.40 4.50 1.40 4.20 1.40 4.50 

try An, Bn, to P, G 1.40 | 4.50 | 1.40 | 4.20 | 1.40 | 4.50 

teLy Propagation delay 2.00 6.30 2.00 6.30 2.10 6.60 

tHe An, Bn, to Ca 44 2.00 |} 6.30 | 2.00 | 630 | 2.10 | 6.60 

teLH Propagation delay 1.60 4.90 1.60 5.00 1.60 5.30 

tPHL Cy to Fry 1.60 | 4.90 | 1.60 | 5.00 | 1.60 | 5.30 

teLH Propagation delay 1.30 2.80 1.40 2.80 1.40 2.90 

teHt Cy to Cha4 1.30 | 280 | 1.40 | 280 | 1.40 | 2.90 

tpLy Propagation delay 1.40 8.60 1.50 8.40 1.50 8.80 ns Fias. 5. 6. 7 
teu: S, to Fp 1.40 | 860 | 1.50 | 840 | 1.50 | 8.80 ns ye 
teLH Propagation delay 1.70 7.20 2.00 5.70 2.00 6.30 
tPHL Sn, to P, G 1.70 | 7.20 | 2.00 | 5.70 | 2.00 | 6.30 
teLy Propagation delay 2.70 9.90 2.80 8.30 2.90 8.50 
teHL Sy:t0- Cn aa 2.70 | 9.90 | 2.80 | 8.30 | 2.90 | 8.50 
teLy Propagation delay 1.00 3.20 0.90 3.40 1.10 3.60 
teHL E to Fy, 1.00 | 3.20 | 0.90 | 3.40 | 1.10 | 3.60 
tTLH Transition time |} 0.45 | 3.50 | 0.45 | 3.50 | 0.45 | 3.50 
tHE 20% to 80%, 80% to 20%] 0.45 3.50 0.45 3.50 0.45 3.50 
Setup time A, B, to E 8.00 

: Hold time Ap, Bn to E O00" 


so] 

000 | 

@ Setup time S, to E | seo] 
Paso [oso 

4a7o | | 

—_ 

| 


~- =~ - 
on 


Figs. 6, 8 


5 Hold time S, to E 
Setup time C, to E | 4.70 | 


Hold time C, to E | 0.50 | 
[aso 


ty(L) Pulse width, LOW E 


= 
wn 


Cad 


5.20 
0.50 
2.50 


- 


ae 
| 
ae 
0.50 Ee el 
ee 
ol 
ae 


Figs. 5, 8 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


Ta =0°C Ta = +25°C Ta = +85°C 
6.70 2.10 6.60 7.20 
6.70 2.10 6.60 7.20 
4.50 1.40 4.20 4.50 
4.50 1.40 4.20 4.50 
6.30 2.00 6.30 6.60 
6.30 2.00 6.30 6.60 
4.90 1.60 5.00 5.30 
4.90 1.60 5.00 

2.80 1.40 2.80 2.90 
2.80 1.40 2.80 

8.60 1.50 8.40 : 

8.60 : — % 2 : 
7.20 2.00 5.70 6.30 

7.20 2.00 5.70 6.30 
9.90 2.80 8.30 8.50 
9.90 2.80 8.30 8.50 


3.20 0.90 3.40 3.60 
3.20 0.90 3.40 


3.50 3.50 3.50 
3.50 | 0.45 | 3.50 

| 750 | | 
900 | | 
rl 
roo | 
Paso [ 
a 
reso | 


PARAMETER TEST CONDITIONS 


tpLH | Propagation delay 2.00 
tPHL An; Bn; to Fr 2.00 


tPLH Propagation delay 1.40 


tPHL An, Brn, to P, G 1.40 


tpLH Propagation - delay 2.00 
tPHL Ap, Bn, to Ca +4 2.00 


tpLH Propagation delay 1.60 
tPHL Cn to Fry 1.60 


tpLH Propagation delay 1.30 
tpHL C, to Ch+4 1.30 


tpLy Propagation delay 1.40 - 
tPpHL Spy to Fp, 1.40 


tpLH Propagation delay 1.70 


tpHL Sy, to P, G 1.70 


tpLH Propagation delay 2.70 
tPpHL Sp to Cyaa 2.70 


tpLH Propagation delay 1.00 
tpHL E to Fy, 1.00 


tTLH Transition time 0.45 
tTHL 20% to 80%, 80% to 20%] 0.45 


tw(L) Pulse width, LOW E : 


P50 f 
race | 
reso | 
Paso 
aro 
Paso 
Paso 
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AC WAVEFORMS 


0.7 +0.1ms 


= a= a ow 


+1.06V 
\ 


— oe aes cee oe oe aes ee ow oe ae ee ee oe ee +0.31V 


DATA, SELECT 


tw 


ENABLE +1.06V 


TRANSPARENT TRANSPARENT 
+0.31V 
PLH 


oo oe oe 8 oe ot oe ee ome wee ee ee os oe 


OUTPUT 


\ 


3 am we ee ee Oe eee ewe ee ee ee eee es ae wen 
teHL teLH 


WF13150S 


a. Enable Timing 


+1.06V 
DATA, SELECT 50% 
+0.31V 
~_ t, ~~ 
+ t, 
+1.06V 
ENABLE 
+0.31V 


WF13160S 


b. Setup and Hold Times 
Figure 5 
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TEST CIRCUITS AND WAVEFORMS 


. NOTES: 
+2.0V +0.010V 
~ 4.0 Voo1 = Veco = +2V £0.010V, Veg = -3.2V 


£0.010V. 
PULSE ; 2. Decoupling 0.t1uWF and 25uF from GND to Vcc, 
GENERATOR 0.47yF | .0.02uF 0.01uF and 25yuF from GND to Veg. (0.01 and 
= 0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
F : ‘ length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
Prt ten wr) C SCOPE HIGH or LOW state consistent with the LOGIC 
HANNEL B . . 
12 (9) 502 _ function required. 
CL2Ry . All unused outputs are loaded with 502 to GND. 
4 . Ly and Lo are equal length 502 impedance lines. 
=—_S—>_ = Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not. exceed 1/4 inch (6mm). 
Rr = 502 terminator internal to Scope. 


. The unmatched wire stub between coaxial cable 
7) 509 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
. C.= Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(24) 3 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(13) 16 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(23) 2 better. 


. Pin connections are for Flat Pack and in 
(14) 17 parentheses for Ceramic DIP. 


(12) 15 


(22) 1 
(15) 18 


21 (18) 


0.01 uF 


~2.5V+0.010V 


TC04951S 


Figure 6. Test Circuit 


+1050 mV 
NEGATIVE PULSE 
+310 mV 
+1050mV 
POSITIVE PULSE 
- +310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width tTLH 
100K ECL | 740mVp-p | 1MHz |  500ns | 0.7 +0.1ns | 0.7 +0.ins 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


100231 is a high-speed version of the 
100131. 


100231 has three D-type master-slave 
flip-flops, with true and complementary 
output, separate clock, set and reset. In 
addition, all three flip-flops have a com- 
mon clock, set and reset. 
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100231 
Flip-Flop 


Triple D-Type Master-Slave Flip-Flop (High-speed version of 


100131) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (—leeE) 


100131 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Vec1 = Vec2 = GND; Veg =-4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100131F 
Ceramic Flat Pack 100131Y 


PIN DESCRIPTION 


Data Inputs 
Common Clock Input 
Clock Inputs 


Master Set Input 
Set Inputs 


Master Reset Input 
Reset Inputs 
Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 


(17) 14 
(2) 23 

(4) 1 
(18) 15 
(23) 20 
(3) 24 


FLAT PACK 


(TOP VIEW) 


Cb0s270S 


Figure 1 


7-241 


(16) (1) (5)(20) (15) (24) (6) 
22 217 12 21 3 


SD, 2 2 
MR MS Q, Q Q, Q, Q, Q, 


19 16 1110 8 9 4 § 
(22) (19) (14) (13) (11)(12) (7) (8) 


L005370S 


Figure 2 


853-0808 82634 
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D, CP, CP, Ro 
2 3 6 65 


: Ry 
D, 
Ry S, 


LDO5580S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


INPUTS OUTPUTS 


Qn +1 n+14 


ac. te . r fe Spe ose ook 


D,: Data input; CP¢: Common Clock; CP, Clock; MS: Master Set; S,: Set; MR: Master Reset; R,: Reset; Q: Direct output; Q: Complement output; n: State before 
transition; n+ 1: State after transition; 
: LOW to HIGH transition. 


Data enters a master, when both Clock and Common Clock are LOW, and transfers to the slave, when the clock or master clock (or both) go HIGH. If the set (or 
master set) is HIGH while the reset (or master reset) is HIGH, the output is undefined. 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
fT = LOW-to-HIGH transition 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 


Vee Supply voltage (Vcc: = Voce = GND) -7.0 to 0 
VIN Input voltage (Vij should never be more negative than Ver) 


lo Output source current -55 mA 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


EE 

Ver = -4.2V 

Ver = —4.5V 

Veg =-4.8V 

Veg = -4.2V 

- Voc = Voce = GND Veg = —4.5V 
Ver = -4.8V 

Veg = -4.2V 

Ta =0°C to +85°C Veg = —4.5V 
Ver = -4.8V 


Veg = -4.2V 
input voltage Vee = -4.5V 
Vege = -4.8V 


NOTE: 
When operating at other than specified voltages (~4.2V, -4.5V,-—4.8V) DC & AC Characteristics will vary slightly from specified values. 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Vee = -4.2V £0.010V to -4.8V +0.010V, Ta = 0°C to +85°C unless 


otherwise specified’ ° 
< 
a 
as 
pa 
| = 1705 | 


TEST CONDITIONS? 


Vin = Vitmax 
or 
Vin = Vitmin 


HIGH level 


VoH output voltage 


Vin = Vixmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


[80 mv 


AV HIGH level 
Aye output voltage 
-— compensation 


LOW level 
output voltage 
compensation 


Vin = Vinmin 
or 
Vin= Vitmax 


LOW level output 
threshold voltage 


VoLT 


aw 
ae 
a 


Vin = ViHmax 
or 


Vin = Vitmin 


| 240 

| 450 

| 530 

ae ee cre 
o | 49 | ma 


LOW level 
output voltage 


VoL 


HIGH level 


| 
ie input current 


Inputs open 


Vee = -4.2V 
Ta = + 25°C 


AVoL 
AVeE 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional. 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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- Maximum HIGH level input voltage (the most positive Vj). 
- HIGH level input threshold voltage. 
Vonr (- 1035mv) GUARANTEED ~ LOW level input threshold voltage. 
OPERATING ~ Minimum LOW level input voltage (the most negative V),). 
— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
Vour (— 1810 mV —— Poe > ~ Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Youmax (— 1620mV) —— 7/ y/ condition. 

OLmin (~ 1810mV) - — ) ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
~— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

(SBRmvy (—urenth fe Res my (siBiny poneitions, 
— Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Ves conditions. 
(-1320mv) - Reference bias voltage. The internally generated reference voltage which is used to set the input 
DFOS5450S and output threshold level. 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Vee =-4.2V +0.010V to -4.8V +0.010V 


fax Maximum clock frequency tae | nes 
teLy Propagation delay 0.75 2.00 0.75 2.00 0.70 
teHL CPc to Q, 0.75 2.00 0.75 2.00 0.70 
teLH Propagation delay 0.70 1.80 0.70 1.80 0.70 
tPpHL CP, to Qph 0.70 1.80 0.70 1.80 0.70 
teLy Propagation delay 1.05 2.50 1.05 2.50 1.05 
tpHL MS, MR to Q, 1.05 2.50 1.05 2.50 1.05 
teLy Propagation delay 1.10 2.80 1.10 2.80 1.10 
teHL MS, MR to Q, 1.10 2.80 1.10 2.80 1.10 
teLy Propagation delay 0.65 1.70 0.70 1.70 0.70 
tpHe Rn, Sp to Qh 0.65 | 1.70 | 0.70 } 1.70 | 0.70 
tpLH Propagation delay 0.70 2.00 0.70 1.90 0.70 
teHL Rp, Sp to Qn 0.70 2.00 0.70 1.90 0.70 
tTLH Transition time 0.45 1.40 0.45 1.40 0.45 
tTHL 20% to 80%, 80% to 20% 0.45 1.40 0.45 1.40 0.45 


Setup time D, to CP, 
Hold time CP, to Dr 


a +85°C 


PARAMETER UNIT TEST CONDITIONS 


Figs. 5, 9, 10 
2.05 
2.05 


[3 [wee 
S(t [enw 
| tec 
[Eom 
Z| ot [ecm 
rss [eee 

ar 

pins 

prs 

= 


Figs. 7, 8, 10 


i) 
oa 
oO 


2. 20 
0 
Figs. 7, 8, 10 
Release time Ry, S, to CP, 


Release time MR, MS to CP, 


Pulse width HIGH 
tw(H) MR, MS, Ri, Sm CP, 2.50 


> 
_ 
[e) 
oO 
— 
on 
© 


.80 
2.50 


Figs. 6, 7 
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AC ELECTRICAL CHARACTERISTICS _ 
Ceramic DIP Vcci = Voce = GND, Veg =-5.2V +5% 


PARAMETER ae rae UNIT 
a 


teLy Propagation delay 0.75 2.00 0.75 2.00 0.70 2.05 
teHL CPc to Qn 0.75 2.00 0.75 2.00 0.70 2.05 
teLH Propagation delay 0.70 1.80 0.70 1.80 0.70 1.80 Figs. 6. 8. 10 
teu, CP, to Qy 0.70 | 180 | 0.70 | 1.80 | 0.70 | 1.80 eer 
teLH Propagation delay 1.05 2.50 1.05 2.50 1.05 CP. = LOW . 
teHL MS, MR to Q, 1.05 | 250 | 1.05 | 2.50 | 1.05 e 
teLH Propagation delay 1.10 2.80 1.10 2.80 1.10 2.80 CP. = HIGH 
tpHL MS, MR to Qr 1.10 2.80 1.10 2.80 1.10 2.80 n 
tpLH Propagation delay 0.65 1.70 0.70 1.70 0.70 1.90 CP. = LOW 
tpH Rp, Sp to Qr 0.65 1.70 0.70 1.70 0.70 1.90 n 
tpLy Propagation delay 0.70 2.00 0.70 1.90 0.70 2.20 CP. = HIGH 
teH Rn, Sp to Qr 0.70 2.00 0.70 1.90 0.70 2.20 . 
ttLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 Figs. 6, 7, 10 
trHL 20% to 80%, 80% to 20% aaa 45 1.40 0. cee 1 a ao 45 nea 40 g 
aa time D, to CP, | 0.70 | 70 


infer ee| fee a 


Figs. 7, 8, 10 
Release time MR, MS to CP, pet 


TEST CONDITIONS 


aS 
oO 
jo) 


Figs. 5, 9, 10 


Figs. 7, 8, 10 


tw(H) MR, MS, Rn, Sn, CP, 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta =0°C Ta = + 25°C Ta = +85°C 

tae {ue | tn | woe | _ 
1.80 0.75 1.80 ae _ Figs. 5, 9, 10 
1.80 0.75 1.80 0.70 1.85 
1.60 0.70 1.60 0.70 1.70 : 
2.30 1.05 2.30 1.05 2.40 _ 

CP, = HIGH 

2.60 1.10 2.50 1.10 2.70 Figs. 7, 8, 10 
1.50 0.70 1.50 0.70 1.70 
1.80 0.70 1.70 0.70 2.00 
1.40 0.45 1.40 0.45 
1.40 0.45 1.40 0.45 


PARAMETER TEST CONDITIONS 


fax Maximum toggle frequency 


teLH Propagation delay 0.75 
teHL CPc to Q, 0.75 


teLy Propagation delay 0.70 
tpHL CP, to Q, 0.70 


tpLH Propagation delay 1.05 
teHt MS, MR to Q, 1.05 


teiy Propagation delay 1.10 
teHL MS, MR to Qn 1.10 


tpLH Propagation delay 0.65 
teH Ra; Sn to Qn 0.65 


tpLH Propagation delay 0.70 
tpHL Rr, Sp to Q, 0.70 


trLH Transition time 0.45 
try 20% to 80%, 80% to 20%} 0.45 


Setup time D, to CP, 0.80 
Hold time CP, to D, 


Release time Rp, Sp to CPpy 1.40 
Release time MR, MS to CP, | 2.40 


Pulse width HIGH 
MR, MS, Rr, Sp, CPp 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voco = GND, Veg =-5.2V +5% 


Ta = +25°C 


PARAMETER 


teLH Propagation delay 0.75 1.80 0.75 1.80 
teHL CPc to Qn 0.75 1.80 0.75 1.80 
0.70 1.60 1.60 
0.70 1.60 1.60 


teLH 0.70 


tpHL 


Propagation delay 
CP, to Qn 


Propagation delay 
MS, MR to Q, 


Propagation delay 
MS, MR to Qr 


Propagation delay 
Ry, Sp to Qy 


Propagation delay 
Rn, Sp to Qry 


0.70 


teLH 
tpHL 


1.05 2.30 1.05 2.30 
1.05 2.30 1.05 2.30 
1.10 2.60 
1.10 2.60 


teLH 
tPHL 


2.50 
2.50 
0.65 | 1.50 | 0.70 | 1.50 
0.65 | 1.50 | 0.70 | 1.50 

0.70 | 1.80 | 0.70 | 1.70 

0.70 | 1.80 | 0.70 | 1.70 

tau Transition time 0.45 | 1.40 | 0.45 | 1.40 
tru 20% to 80%, 80% to 20%| 0.45 | 1.40 | 0.45 | 1.40 


[5 Seup une Ds t6 OF [oso | [oo] 
fom | 
= 


tPLH 
tPHL 


tPLH 
teHL 


t 
t, 


th Hold time CP, to D, | 0.50 | | 0.50 | 


Release time Rp, Sp, to CP, 
Release time MR, MS to CP, 


Pulse width HIGH 2.50 
MR, MS, Rp, Sp, CPh , 


r 
if 


tw(H) 
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TEST CONDITIONS 


UNIT 
ns 
ns 
ns . 
ns 
ns 


1.85 


1.70 
1.70 


2.40 
2.40 


2.70 
2.70 


1.70 
1.70 


2.00 
2.00 


1.40 
1.40 


Figs. 5, 9, 10 


Figs. 7, 8, 10 


= Figs. 7, 8, 10 
a 
ps 


2.50 Figs. 6, 7 
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AC WAVEFORMS 


D,, INPUTS 


+1050 mV 
CP,, CP, INPUTS 


+310 mV 


Q, OUTPUTS 


Q, OUTPUTS 


WF 12440S 


Figure 5. Propagation Delay for Clock to Output and Transition Times 


+1050 mV 
MS, MR INPUTS 
Sn, Rn 
+310 mV 
tp 
(RELEASE 
TIME) 


CP, CP,, INPUTS 
50% 


Q,, OUTPUTS 


Q@, OUTPUTS 


WF12450S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


+1050 mV 
D,, INPUTS 
+310 mV 


+1050 mV 
CP,, CP, INPUTS 


+310 mV 
WF12460S 


Figure 7. Data Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voci = Veco = +2V +0.010V, Veg =-3.2V 
+0.010V. 

E 2. Decoupling 0.14F and 25uF from GND to Vcc, 
25uF | Oty 0.01uF and 25uF from GND to Veg. (0.01 and 
_< =e 0.1pnF capacitors should be NPO Ceramic or MLC 
PULSE a = = type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
= CXC) 10 (7) . All unused inputs should be connected to either 


L, —b2 HIGH or LOW state consistent with the LOGIC 
SCOPE (12) 15} 5 Q% 1411) SCOPE function required. 
CHANNEL A (15) 18 ne CHANNEL B . All unused outputs are loaded with 502 to GND. 


L; and Lo are equal length 50 Q impedance lin es. 
(13) 16 : Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(14) 17 the Scope, should not exceed 1/4 inch (6mm). 
Rr = 502 terminator internal to Scope. 
(21) 24 The unmatched wire stub between coaxial cable 
(20) 23 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(22) 1 . C_=Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(23) 2 the transmission line between the Pulse Generator 
Vitimax and the DUT or between the DUT and the Scope 
V OR (3) 6 should not exceed 1/4 inch (6mm) in length (refer 
ILmin (24) 3 to section on AC setup procedure). 
. All 50 Q resistors should have tolerance of + 1% or 
(2) 5 be tter. 
. Pin connections are for Flat Pack and in parenthe- 
(1) 4 ses for Ceramic DIP. 


(17) 20 
(16) 19 
(19) 22 


21 (18) 


0.01 uF | 


-2.5V + 0.010V 


TC05110S 


Figure 8. Test Circuit 
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NOTES: 
+2.0V + 0.010V 1. Voc1 = Voce = + 2V +0.010V, Vee =-3.2V 
+ 0.010V. ; 
2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
25,F | O41uF 0.01uF and 25uF from GND to Veg. (0.01 and 
| a i 0.1uF capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be piaced as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
Q mere HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 
. Ly and Lo are equal length 50 22 impedance lin es. 
Ly, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 
413(10) . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
Vitimax and the DUT or between the DUT and the Scope 
OR should not exceed 1/4 inch (6mm) in length (refer 
Vitmin to section on AC setup procedure). 
. All 50 Q resistors should have tolerance of + 1% or 
be tter. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


PULSE 
GENERATOR 


~2.5V + 0.010V 


¥C05111S 


Figure 9. Maximum Clock Frequency (Toggle Mode) 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 =GND (OV) 


100K ECL 740mVp-p 0.7 +0.1ns 0.7 +0.1ns 


Figure 10. Input Pulse Definition 
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DESCRIPTION 

The 100255 is a Quint Bidirectional ECL 
100K-to-TTL Translator. The ECL input/ 
outputs (I1/OE,) are compatible with the 
temperature- and voltage-compensated 
ECL 100K series. |1/OT, are TTL com- 
patible input/outputs. A mode control 
input selects the translation and the CE 
input enables the translation. 


M and CE are ECL inputs. 


January 30, 1986 


100255 
Translator 


Quint Bidirectional 100K-to-TTL Translator 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEe) 
Trtoect [eons | 
105mA 
coir | 460ne | 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Vcc3 = +5V 
Veg =-4.2V to -4.8V, Ta =0°C to +85°C 


Ceramic DIP 100255F 


PIN DESCRIPTION 


I/OEg - |/OE4 ECL Data Inputs And Outputs 
I/OT9 -1/OT4 TTL Data Inputs And Outputs 
| oM ECL/TTL Mode Select ECL Input 


ECL/TTL Enable ECL Input 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1 
V/OTo 
/OT; 
V/OT2 
(/OT3 
/OT, 


CE 


Vecs 
LS10650S 


Cbd09000S 


Figure 1 Figure 2 


7-252 853-635 82179 
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LOGIC DIAGRAM 


(i ht 
ea 


VOrT2 


LD05100S 


Figure 3 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (more negative voltage) = 
X = Don't Care 

* ECL output in off state; Vo = Vr 

Z = High impedance TTL output. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


VEE Supply voltage (Vcc1 = Voce = GND) 
VIN Input voltage (Vin should never be more negative than Veg) 
Fo Output sours coment SSSC~SCS~—~— SSC‘ 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcc 
Ts Storage temperature -55 to +125 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER _ 


Voc1, Voce Circuit ground Le AO | 
fees! 


VEE Supply voltage (negative) aT a 
VEE Supply voltage (negative) when operating with 10K ECL family 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


ViHT Voc1 = Vec2 = GND 


LOW level input 
threshold voltage 


Vitt Ta =0°C to +85°C 


LOW level 
input voltage 


Ver = -4.8V 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, —4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC OPERATING CONDITIONS FOR TTL 


PARAMETER 


Voc Supply voltage 


Vin HIGH level input voltage 

Vit LOW level input voltage 

lik Input clamp current 

lou HIGH level output current 
lot LOW level output current 


Ta Operating ambient temperature 


DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Voc3 = + 5V, Veg =-4.2V £0.010V to -4.8V +0.010V, Ta = 0°C 


to +85°C unless otherwise specified! 3 
YP UNIT TEST CONDITIONS? 


Vin = 0.4V(TTL) 
Vin = 0.8V(TTL) 
Loading with 
252 to -2.0V +0.010V 
Vin = 2.0V(TTL) 
Vin = 2.4V(TTL) 


Apply -880mV + 5mV to each input one at 


PARAMETER 


- 


-1025 
-1025 
-1035 
- 1035 
-1035 
-1045 


-870 
—880 
—880 


Veg =~-4.2V 
Veg = -4.5V 
Ver = -4.8V 
Veg =-4.2V 
Vee =-4.5V 
Ver = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Veg = -4.8V 
Ver = -4.2V 
Veg = -4.5V 
Veg =-4.8V 


HIGH level 


output voltage aoe 


VOH 


HIGH level output 


VOHT threshold voltage 


- 1590 
-1610 
-1610 
- 1600 
-1620 
-— 1620 
350 


LOW level output 


VOLT threshold voltage 


-1810 
-1810 
~ 1830 


LOW level 


m 
m 
m 
m 
m 
m 
m 
V 
output voltage 


m 
m 
m 
mM 


-1705 


V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 


m 


HIGH level M, CE 


IH input current 1/0 HA a time 
ie ECL LOW input current 05 P| aa | ars Rela +5mvV to each input one at 
-lee Supply current 105 150 For all modes 


HIGH level 
output voltage 
compensation 


AVou 


Aver 0.035 V/V 


Veg = -4.2V 


LOW level Ta = +25°C 
output voltage 
compensation 


0.070 V/V 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ‘worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


January 30, 1986 7-255 


Signetics ECL Products Product Specification 


Translator | 100255 


NOTES: 


Viumax  ~ Maximum HIGH level input voltage (the most positive Vj). 
Vint ~ HIGH level input threshold voltage. 
ViLT ~ LOW level input threshold voltage. 
Vitmin ~ Minimum LOW level input voltage (the most negative Vj). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vin Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vitmin ECL100K  Vittmax Vout ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
(-1810mV) (-880mV) Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vir Vint conditions. 
(-1475mV) (-1165mV) Votmin ~ Minimum LOW tevel output voltage (the most negative Vo _) under the specified input and loading 
(1 avi conditions. 
Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 


DF05430S 


and output threshold !evel. 


a. ECL-to-TTL 


Vormax (-880mV) 


| Youmin (-1025mV) 
Vout (-1035mV) 


ECL 100K 


Voxr (-1035mV) va 
Voimax (-1620mV) —7- — 


aay ie JZ . Vv 
Vournin ( 1810mV) Vit TTL Vin Vinmax iN 
(0.4V) (24V) (4.0V) 
Vir Vint 
(0.8V) (2.0V) 
DF05440S 
b. TTL-to-ECL 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Voc3 = +5V, Vee =-4.2V +0.010V to —4.8V +0.010V 


PARAMETER 


teLH Propagation delay 
tpHL ECL 1/O-to-TTL I/O 


teLH Propagation delay 
tpHL TTL 1/0-to-ECL 1/O 


teLH Propagation delay 
tPHL CE to ECL I/O 


tty Transition time ECL 
trHL 20% to 80%, 80% to 20% 


Figs. 6, 9 
Figs. 6, 9 


tTLH Transition time TTL 
tTHL 20% to 80%, 80% to 20% 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


PARAMETER in| Max Pax | min | Max | UNIT TEST CONDITIONS 
teLH Propagation delay 7.00 7.00 7.00 ns Figs. 5. 8. 9 
tpH_ ECL 1/O-to-TTL 1/0 7.00 7.00 7.00 ns ea 


tpLH Propagation delay 
teHL CE to ECL 1/O 


teLH Propagation delay 8.00 8.00 8.00 Fias. 6. 8. 9 
teHt TTL I/O-to-ECL 1/O 8.00 8.00 8.00 Fes 


8.00 8.00 ns 
eee ia Ee me ‘ i : 


Transition time ECL : : : ns 


20% to 80%, 80% to 20% . : fie Figs. 6, 9 


Transition time TTL : : ; ns 


20% to 80%, 80% to 20% : ; ns Figs. 6, 9 


AC WAVEFORMS 


WF17900S 


2.5 + 0.3ns 


a ESS AD OD SS oe a ce a +5 () \/ 


3.5V 


2.0V 


Oeci 


WF11910S 


Figure 6. Waveforms Interface TTL to ECL 


eErD we OSG, +1.05V 


50% 


\ 


tetH 
tPHL 


ED EEE Ge) GATE REMAN HOGER EAD COE 


\ 


OecL 50% 


Cem wee eons Gs ee eee Ee a 


WF11920S 


Figure 7. Waveforms CE to ECL Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Vec2 = +2V +0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
25 uF 0.1pF 0.14:F capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
Ly function required. 
ie 4502 "scope 4. All unused outputs are loaded with 50Q to GND. 
£ ; CHANNELB 5. Ly and Lo are equal length 502 impedance lines. 
; Lg, the distance from the DUT pin to the junction of 
| a. Rr the cable from the Pulse Generator and the cable to 
L 


+2.0V +0.010V +7.0V +0.010V 


PULSE 
GENERATOR 


SCOPE 
CHANNEL A 


the Scope, should not exceed 1/4 inch (6mm). 

== = 6. Ry = 50Q terminator internal to Scope. 

2 259 | 2802 +7.0V +0.010V 7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

8. CO, = Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 

+2.0V +0.010V to section on AC setup procedure). 

10. All 5022 resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


—2.5V +0.010V 


TCos860S 


a. ECL — TTL 


Figure 8. Test Circuit 


NOTES: 
1. Voco1 = Veco = +2V £0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25 uF 0.1nF 0.01pnF and 25yuF from GND to Veg. (0.01 and 
> = 0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 
L, and Lo are equal length 5082 impedance lines. 
. Lg, the distance from the DUT pin to the junction of 
on = the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than’ 1/4 inch 
(6mm) long for proper test. 
C,. = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
25yF an | . better. ; 
. Pin connections are for Flat Pack and in 
—2.5V +0.010V parentheses for Ceramic DIP. 


TCO0S850S 


+2.0V +0.010V +7.0V +0.010V 


SCOPE 
CHANNEL B 


Viv min 


b. ECL — ECL 


Figure 8. Test Circuit (Continued) 
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Translator 100255 


NOTES: 
: = =+2V +0. =-3. 
+2.0V +0.010V +7.0V +0.010V ’ eet Vez ONO Wee SE ateN 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
| | 0.01uF and 25uF from GND to Veg. (0.01 and 
L. 25uF Our | i 25uF | Our 0.1uF capacitors should be NPO Ceramic or MLC 
a iz - Bilge type). Decoupling capacitors should be placed as 
“\ : ‘ 
‘ ; GENERATOR close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


SCOPE te = ‘3 = i aan a function required. 
CHANNEL B UBS : ; Penne A 4. All unused outputs are loaded with 502 to GND. 
\y’ 5. Ly, and Lo are equal length 502 impedance lines. 


Ry Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 

7 - the Scope, should not exceed 1/4 inch (6mm). 

6. Ry = 502 terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

8. C,.=Fixture and stray capacitance < 3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


10. All 502 resistors should have tolerance of + 1% or 
25 uF 0.01yF better. 


7 = 11. Pin connections are for Flat Pack and in 


=~ 25V+0.00V parentheses for Ceramic DIP. 


TCO5840S 


c. TTL ~ ECL 


Figure 8. Test Circuit (Continued) 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V+ = GND (OV) 


Figure 9. Input Pulse Definition 
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Bipolar Memory Products 


All ECL RAMs described in this section are 
desiged with our advanced oxide-isolated 
process. This process provides the perfor- 
mance characteristics neccessary for today's 
ECL RAMs. Current designs manufactured 
with this process have demonstrated excel- 


March 1986 


ECL RAM 
Overview 


lent results when subjected to alpha particle 
tests, with the latest test resulting in over 4 
million device hours with zero soft failures. 


Each of the configurations, (256 < 4, 4K x 1 
and 1K xX 4) are compatible with 10K and 


100K logic levels through the application of a 
mask option. 


Performance of these devices allows applica- 
tions such as high-speed buffers, scratch 
pad, cache memory and other ECL high- 
speed data processing. 


| oo | 


signetics 


Bipolar Memory Products 


DESCRIPTION 

The 10422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, control, and buffer 
storage applications. The 10422B is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 X 2 or 1024 x 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 5022 drive capability. The input pull- 
down resistor to Vcc is 50,000Q2 typical 
for the block selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 


DECODER/ 


DRIVER 
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10422B 
4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES PIN CONFIGURATION 

e 256 words X 4 bits organization 

e Fully compatible with 10K series 
ECL families 

e Address access time: 
- 10422B, 10ns max. 

e Low power dissipation of 
0.8mW/bit 

e Operating temperature: 
0°C to +75°C (ambient) 

e Block select allows variable 
organization 


F PACKAGE 


APPLICATIONS 
e High-speed scratchpad 


e Control and buffer storage 


CD04990S 


ABSOLUTE MAXIMUM RATINGS 


20 mA 
Ty Operating junction temperature +425 °C 
Tete Storage temperature a -55 to +150 


256 x 4-BIT CELL ARRAY 
BLOCK 2 BLOCK 3 


| SENSE/WRITE SENSE/ WRITE SENSE/WRITE 
AMP AMP AMP 


O —— 
Di, BS, 


SENSE/WRITE 
AMP 


O — 
Di, BS, 


BD01850S 


J) Oo O Oo OO e 
DO, DI, BS, DO, Dl, BS, DO, DO, 
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AK-Bit ECL Bipolar RAM (256 X 4) _ 10422B 


ORDERING CODE 


DESCRIPTION ORDER CODE 


Ceramic Dual-In-line 
400mil wide 24-pin 10422B F 


DC ELECTRICAL CHARACTERISTICS Vere =-5.2Vt5%, Ry = 502 to -2V 


PARAMETER TEST CONDITIONS 


Input voltage 
Vin High 
Vit Low 


Output voltage 


Threshold HIGH 
Threshold LOW 


High 
Low 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2V 5%, RL = 50Q to -2V, Ta =0°C to +75°C 


PARAMETER 


Address access time 


Write recovery time 
San Address hold time 
twHBs Block select hold time 
twHD Data hold time 


twsa Address setup time 


twsps Block select setup time 
Data setup time 
Output fall time 
Output rise time 
ane 
Cin 
Cout 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fali and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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AK-Bit ECL Bipolar RAM (256 x 4) 10422B 


TRUTH TABLE 


OUTPUTS 
Disable H x xX L 
Write 0 L L L L 
Write 1 L L H L 
| Read L | H | X | Dout | 
NOTES: 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF12180S 


Write Mode 


-0.9V 
20% 
+) 
-1.7V pa 


t = ty =0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


WF12190S 


WF12210S 


Read Mode 
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DESCRIPTION 

The 10422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 10422C is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 X 2 or 1024 X 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 5022 drive capability. The input pull- 
down resistor to Vcc is 50,000Q. typical 
for the block selects. 


Ordering information can be found on 
the following page. 


10422C 


AK-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words X 4 bits organization 


e Fully compatible with 10K series 
ECL families 


e Address access time: 
- 10422C, 7ns max 

e Low power dissipation of 0.8mW/ 
bit 

e Operating temperature: 0°C to 
+75°C (ambient) 

© Block select allows variable 
organization 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 


PIN CONFIGURATION 


F PACKAGE 


| lo Output current | 80 mA 
| Ta Operating | 


BLOCK DIAGRAM 


Y = DECODER/ DRIVER 
I 


Z 256 x 4-BIT CELL ARRAY 
DECODER! 1 
DRIVER | 
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SENSE/ WRITE SENSE/WRITE SENSE/WRITE SENSE/WRI 
AMP AMP AMP AMP 


e 
DO, Di, BS, DO, Di, BS, 
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TE 
DO, Di, BS, 
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4K-Bit ECL Bipolar RAM (256 x 4) 40422C 


ORDERING CODE 


DESCRIPTION ORDER CODE 


Ceramic Dual Inline 
DC ELECTRICAL CHARACTERISTICS Ve; =-5.2V+5%, R, = 502 to -2V 


PARAMETER TEST CONDITIONS 


Input voltage 
Vin High 
Vit Low 


Output voltage 

Vou High 

VoL Low 

VoHT Threshold HIGH 
VoLT Threshold LOW 


Input current 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2V+5%, Ri = 502 to -2V, Ta =0°C to +75°C 


PARAMETER 


Twses Block select set-up time 


Capacitance 
input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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1K-Bit ECL Bipolar RAM (256 x 4) 10422C 


INPUTS ; 
pes | we [ow | 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF07000S 


WF07010S 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07020S 
WF07040S 


Read Mode 
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DESCRIPTION 

The 10470A device is a 4096 words by 1 
bit fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines, and an active LOW Chip Select 
input. 


The 10470A is compatible with the 10K 
ECL families and includes on-chip volt- 
age compensation for improved noise 
margin. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


10470A 
4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES PIN CONFIGURATION 
e Organization: 4096 words by 1 
bit F PACKAGE 


e Fully compatible with 10K ECL 
families 

e Operating temperature: 0°C to 
+75°C 

e Address access time: 
~ 10470A: 15ns max 


e Low supply current of 150mA 
max 


e Read cycie time 
- 10470A: 15ns 


APPLICATIONS 
e High speed scratch pad CD050008 


e Control and buffer storage 


PARAMETER RATING 
lo 


Output current 
Ta Operating 
Tst¢ Storage 


BLOCK DIAGRAM 


Aso X DECODER/ 


Ag oO DRIVER 
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mA 
0 to +75 
-—~55 to +150 


= 
OP 
> 
ND 
> 
Qa 
> 
> 
> 
a 


Y DECODER 


64 x 64 CELL ARRAY 


SENSE AMP OUTPUT BUFFER 


Dour 
BD01860S 
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AK-Bit ECL Bipolar RAM (4096 X14) 40470A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
300mil wide 18-pin eR? 


DC ELECTRICAL CHARACTERISTICS Vee =-5.2V+ 5%, Ri = 502 to -2V 


PARAMETER TEST CONDITIONS 


Input voltage 
Vin High 
Vit Low 


Output voltage 

High 

Low 

Threshold HIGH 
VoLt Threshold LOW 


Input current 
hw High 
Nie. Low 
le cs 


lee Supply current 


NOTES: 

1. Voltages are defined with respect to ground, pin 18. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = —5.2V+ 5%, R, = 50Q to -2V, Ta = 0°C to +75°C 


PARAMETER 


TAA Address access time 


Tres Chip select recovery time 


TwHcs Chip select hold time 
TWHD Data hold time 


Twsa Address set-up time 


Chip select set-up time 
Data set-up time 
Output fall time 


Output rise time 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (4096 x 41) 10470A 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


WFO07050S 


WF07010S 


NOTE: 
Ali timing measurements referenced to 50% of input levels. 
Input Levels 


WF07060S 
WF07070S 


Read Mode 
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Bipolar Memory Products 


DESCRIPTION 

The 10474A device is a 1024 words by 4 
bits fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines. 


The 10474A is compatible with the 10K 
ECL families and includes on-chip volt- 
age compensation for improved noise 
margin. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


Ta Operating 
Tsta Storage 


BLOCK DIAGRAM 


X DECODER/ 
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10474A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 

e Organization: 1024 words by 4 
bits 

e Fully compatible with 10K ECL 
families 

e Operating temperature: 0°C to 
+75°C 

e Address access time 
- 10474A: 15ns max 


@ Low supply current of 210mA 
max 


e Read cycle time: 
- 10474A: 15ns 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


0 to +75 
-55 to +150 C 


PIN CONFIGURATION 


F PACKAGE 


CD05020S 


Y = DECODER/DRIVER 
1 ! I 
! I 


I 
| 1024 x 4-BIT CELL ARRAY 
I 1 


| secon SENSE/WRITE SENSE/WRITE 
O } O O } O 


DO, Dl, DO, 


8-14 


SENSE/WRITE J 


DO, DI, 
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4K-Bit ECL Bipolar RAM (1024 x 4) | 10474A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin TOa a 


DC ELECTRICAL CHARACTERISTICS Veg =-5.2V45%, Ry = 502 to -2V 


PARAMETER TEST CONDITIONS 


input voltage 
Vin High 
Vit Low 
Output voltage 
VoH 


VOHT Threshold HIGH 
VOLT Threshold LOW 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC inputs apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2V#5%, Ry = 502 to -2V, Ta =0°C to +75°C 


PARAMETER 


| Min | 
[Ta SSCse access me —SSSSCidSCSSC*” 
[Tacs Oh select recovey med 
Tacs Oh select access ime ——SSSCdSCSSSSCS 
[Two Ste sabe tne 
[—Twew Wee pulse wth SSCS‘ 
Twn Wie recovery me —SSSCi~dSCC*d 

ected] 

eee 


Capacitance 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (1024 x 4) | 404740 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


WF07050S 


Write Mode 


-0.9V 
20% 
0, 

-17V ads 


t,=t,=0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07060S 
WF07070S 


Read Mode 
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DESCRIPTION 

The 100422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, control, and buffer 
storage applications. The 100422B con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422B is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enable the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vee supply 
voltage. The input pull-down resistor to 
Vee is 50,00022 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


DECODER/ 
DRIVER 


March 1986 


100422B 


AK-Bif ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words < 4 bits organization 


e Fully compatible with 100K series 
ECL families 


e Address access time: 
- 100422B: 10ns max. 


e Low power dissipation of 
0.8mW/bit 


e Operating temperature: 
0°C to +85°C 


e Block select allows variable 
organization 


APPLICATIONS 
e High-speed scratchpad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


Vin Input voltage 


PIN CONFIGURATION 


F PACKAGE 


lo Output current 


Operating ambient temperature 


SENSE/WR 
AMP 


@ oO O e O 
DO, Di, BS, DO, Dl, BS, DO, 


ITE SENSE/ WRITE SENSE/WRITE 
AMP AMP 
aes j 


Di, BS, 


SENSE/ WRITE 
AMP 


0 — 
Di, BS, 


BDO1850S 


@ 
DO, 


CD04980S 


lel 
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4K-Bit ECL Bipolar RAM (256X 4) ts” 1004228 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual-In-line ; 
400mil wide 24-pin earee te 
DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5Vt 5%, R, = 50Q to -2V, Ta = 0°C to 85°C 


LIMITS 
PARAMETER TEST CONDITIONS min | Tmax | UNIT 


input voltage 
VIL Low 
Vin High 


Output voltage 
VoL Low 
VoH High 
VoLT Threshold LOW 
Vout Threshold HIGH 


Input current 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V£5%, Ry, = 50Q to -2V, Ta =0°C to 85°C 


PARAMETER 


[we We rocoweny ne SCS 
[Twin Aes old ine SiS 
wos Block sect hold ine SiC 
[two Sta hold ne SiS 


twsp Data setup time 


tr Output fail time 
r 


t Output rise time 


Capacitance 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (256 x 4) | 100422B 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF12180S 


t, = u =0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


WF12200S 
WF12190S 


Read Mode 
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DESCRIPTION 

The 100422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 100422C con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422C is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enable the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vege supply 
voltage. The input pull-down resistor to 
Vee is 50,0002 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 


DRIVER 
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DECODER/ 


100422C_ 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words < 4 bits organization 


e Fully compatible with 100K series 
ECL families 


e Address access time: 
- 100422C: 7ns max 

e Low power dissipation of 0.8mW/ 

bit 

e Operating temperature: 0°C to 
+85°C 

e Block select allows variable 
organization 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 
Supply voltage 
Input voltage 
Output current 
Operating 
Operating junction 


TstG Storage 


) @ 
DO, Dl, BS, DO, Di, BS, 


8-20 


Y = DECODER/ DRIVER 


SENSE/WRITE | SENSE/WRITE | SENSE/WRITE | SENSE/WRI 
AMP AMP AMP AMP 
$ 3] 


DO, Di, BS, 


PIN CONFIGURATION 


F PACKAGE 


0 to Veg 
-—30 


TE 
DO, Di, BS, 


BD01850S 


CD04980S 
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4K-Bit ECL Bipolar RAM (256 x 4) | 400422C 


ORDERING CODE 


DESCRIPTION ORDER CODE 


Ceramic Dual Inline 


400mil wide 24-pin 100422C F 


DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V+ 5%, R, =50Q to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voltage 
Vit Low 
Vin High 


Output voltage 
VoL Low 
Vou High 
VoLt Threshold LOW 
VoHT Threshold HIGH 


Input current 
hie Low 
Nie BS 
1H High 


Supply current 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg =-4.5Vt 5%, Ry, = 502 to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER 
Typ 


Tan Address access time 
Tres Block select recovery time 


ae Block select access time 


Write disable time 


tn Write pulse width 


aa Address hold time 
TWHBS Block select hold time 
Data hold time 


Address set-up time 


Block select set-up time 


Data set-up time 


Output fall time 


Output rise time 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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1K-Bit ECL Bipolar RAM (256 X 4) 100422C 


TRUTH TABLE 
INPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


DO 
Two +—Twr 
Twsa—>|*-— Twew TWHA 
Twso———> Two 
Twses Twas 
WFO7000S 

Write Mode 

-0.9V 
20% 
0, 
-17V gi 
t,=t=0.7ns 
WF07010S 

NOTE: 
All timing measurements referenced to 50% of input levels. 

Input Levels 


DO 50% 


WF070208 WF07030S 


Read Mode 
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DESCRIPTION 

The 100470A device is a 4096 words by 
1 bit fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines, and an active LOW Chip Select 
Input. 


The 100470A is compatible with the 
100K ECL families and includes on-chip 
voltage and temperature compensation. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


100470A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 

e Organization: 4096 words by 1 
bit 

e Fully compatible with 100K ECL 
families 

e Operating temperature: 0°C to 
+ 85°C 

e Address access time: 
- 100470A: 15ns max 


e Low supply current of 150mA 
max 


e Read cycle time: 
- 100470A: 15ns max 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


PIN CONFIGURATION 


F PACKAGE 


TOP VIEW 
CDos000s 


PARAMETER RATING 
VEE Supply voltage +0.5 to -7 re 


eee 


BLOCK DIAGRAM 


Ao A 
O @ 


. Y DECODER 


64 x 64 CELL ARRAY 


INPUT Pal SENSE AMP OUTPUT BUFFER 
LOGIC 


Dour 


X DECODER/ 


DRIVER 


8D01860S 
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4K-Bit ECL Bipolar RAM (4096 x 1) _ | 400470A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V#5%, Ry = 502 to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER TEST CONDITIONS typ | Max | UNIT 
Input voltage 
Vit Low ; 
Vin High : 


Output voltage 
VoL Low 
Vou High 
VoLT Threshold LOW 
VoHT Threshold HIGH 


Input current 


NOTES: 

1. Voltages are defined with respect to ground, pin 18. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5Vt5%, R,_ = 502 to -2V, Ta =0°C to 85°C 


PARAMETER 


TwWHCs Chip select hold time 
TWHD Data hold time 
Twsa Address set-up time 


Twscs Chip select set-up time 


a Data set-up time 
Output fall time 
Output rise time 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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AK-Bit ECL Bipolar RAM (4096 x 1) 


TRUTH TABLE 


INPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


March 1986 


OUTPUTS 


Write Mode 


-0.9V 
20% 
0, 

-17V we 


t,=t,=0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


Read Mode 


8-25 


WFO07050S 


Preliminary Specification 


100470A 


WF07030S 
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DESCRIPTION 

The 100474A device is a 1024 words by 
4 bits fully decoded Read/Write Ran- 
dom Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines. 


The 100474A, with its voltage and tem- 
perature compensation, is compatible 
with the 100K ECL families. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


400474A | 
A4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES PIN CONFIGURATION 

e Organization: 1024 words by 4 
bits 

e Fully compatible with 100K ECL 
families 

e Operating temperature: 0°C to 
+ 85°C 

e Address access time: 
- 100474A: 15ns max 

e Low supply current of 210mA 
max 

e Read Cycle time: 
~ 100474A: 15ns 


F PACKAGE 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


CD05010S 


BLOCK DIAGRAM 


X DECODER/ 


DRIVER 
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SENSE/WRITE SENSE/WRITE SENSE/WRITE SENSE/ WRITE 
O i O O O } } 


@ 
D0, Di, 


BD01870S 
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4K-Bit ECL Bipolar RAM (1024 x 4) 100474A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin 1OOR Ee 
DC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg =-4.5V+5%, R, = 502 to -2V, Ta = 0°C to 85°C 


LIMITS 
UNIT 
Typ_| Max 


PARAMETER TEST CONDITIONS 


Input voltage 
Vit Low 
Vin High 


V 
Output voltage 
VoL Low ‘ 
Vou High . ‘ V 
VoLt Threshold LOW 
VoOHT Threshold HIGH 
Input current 
Ie Low 
LiL BS ye 
ly High 

mA 


IEE Supply current 


1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V£5%, R, =50Q to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER UNIT 
Typ 


TAA Address access time 
Tres Chip select recovery time 
Tacs Chip select access time 
Two Write disable time 


Min | Max 
area See: Sa 
re aes a ee 
ae eee le ee 
as Caan A 
ive ene Se 
eT 
a OT 
se eo eotup ho 
See. ean Se TE STEN ROT 
2 
a 
Input 8 pF 
8 


Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 


© 
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AK-Bit ECL Bipolar RAM (1024 4) 4004744 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: Sg 
H = HIGH voltage level 
-L=LOW voltage level 

X = Don't care 


TIMING DIAGRAMS 


WF07050S 


Write Mode 


-0.9V 
20% 
0, 
-17V 80% : 


t,=t,=0.7ns 
WF07010S 
NOTE: 


All timing measurements referenced to 50% of input levels. 
input Levels 


WEF07060S WF07030S 


Read Mode 
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signetics Package ‘Outlines 
and Soldering 
Recommendations 


ECL Products 


INTRODUCTION ode to measure the change in junction 5. Index in top center denotes lead No. 1 for 
The following information applies to all pack- temperature due to a known power appli- Plastic Dual-in-Line packages. 
ages unless otherwise specified on individual cation. The substrate diode of a bipolar 6 Body dimensions do not include molding 
package outline drawings. technology device is generally the diode flash. 

used in these tests. Die size and test ; 
General environment have significant effects on Ceramic DIP and Flat Pack 
1. Dimensions are shown in metric units thermal resistance values. 7. Lead material: Alloy 42, Tin-plated or 

(Millimeters) and English units (Inches). solder (60% Sn/40% Pb) dipped. 


Plastic DIP 


2. Thermal resistance values are deter- ; ‘ 8. Body material: Alumina with glass seal at 
mined by temperature-sensitive parame- 3. Lead maternal Copper Alloy, solder (63% leads. 
ter (TSP) method. This method uses the Se vo IDES 9. Lid material: Alumina, glass seal. 
forward voltage drop of a calibrated di- 4. Body material: Plastic (Epoxy). 


ECL PACKAGE OUTLINES 


THERMAL DIE SIZE TEST CONDITIONS 


PACKAGE a (SQUARE ow 
. MILS) Ambient Test Fixture 


Plastic Still air Device in Textool ZIF 
(Copper 86/43 2,500 at room socket with 0.040 inch, 
Leadframe) a cntere temp. stand-off. Accuracy: + 15% 


16-pin = d 100/NA 5,000 Still air Device in Textool ZIF 
Ceramic Le at room socket with 0.040 inch, 
- - + ° 
24-pin eantore 72/NA 5,000 temp. stand-off. Accuracy: +15% 


<a Still air | Device in Textool ZIF 
Ceramic 18-pin ay at room socket with 0.040 inch, 
temp. stand-off. Accuracy: + 15% 
centers 


Still air 
at room 
temp. 


Device in Texttool 
socket with plastic 
carrier. Accuracy: +15% 


1 73/27 10,000 


Flat pack 130/NA 5,000 


* = Package outline not available at time of publication 
NA = Characteristics not available at time of publication 
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Package Outlines and . 
Soldering Recommendations 


10. Package Symbolization for Plastic and Ceramic DIP, Top Side 
Basic Part Number 


Package Designator 
N = Plastic DIP 
F = Cerdip 
Y = Flat Pack 


Special Processing Code (B = Burn-in) 


10100N B 
SVV8512 BK 


Lead No. 1 Seal Period Code 


Assembly Part Revision (''-'"' if no part Revision) 


Signetics Logo Date Code (86 = Last 2 digits of calendar year, 12 = 12th week) 


Assembly Plant Test Plant 
P = Orem (Utah) P = Orem (Utah) 
V = SigThais (Thailand) V = SigThais (Thailand) 
J=RTC (France) 


11. Package Symbolization for Flat Pack Top Side 


Basic Part Number 


Package Designator 
N = Plastic DIP 
F = Cerdip 
Y = Flat Pack 


Special Processing Code (B = Burn-in) 


100101Y B 
SVV8512 BK 


Lead No. 1 Seal Period Code 


Assembly Part Revision (''-"' if no part Revision) 


Signetics Logo Date Code (86 = Last 2 digits of calendar year, 12 = 12th week) 


Assembly Plant Test Plant 
P = Orem (Utah) P = Orem (Utah) 
V = SigThais (Thailand) V = SigThais (Thailand) 


J = RTC (France) 
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Package Ouilines and 


Soldering Recommendations 


FK1 HERMETIC CDIP-18 


.098 (2.49) 


ae 012 (0.30) 


= .100 (2.54) BSC 


915 (23.24) 
882 (22.40) 


.058 ae 


STV 


098 (2.49) 
012 (.30) 


| 
306 (7.77) 
.285(7.24) 


.070 (1.78) 
080 (1.27) 


.200 (5.08) 
.165 (4.19) 


165 (4.19) 
"125 (3.18) 


aarti 
nu ae tag OL LE T.010 125) 


.015 (.38) 


853-0583/081594 


FN2 HERMETIC CDIP-24 


103 (2.62) 
030 (.76) 


.100 2.54 BSC 
1.228 (31.19) 


070 (1.78) 1-183 (30.05) 
.050 (1.27) 


-T- 


SEATING 
PLANE 


023 (.58) 
015 (.38) 


853-0587/081594 
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NOTES: 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 

3. "'T', "D", and “E' are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #18 when viewed from the top. 


320 (8.13) 
.290 (7.37) 


(NOTE 4) 


ae 


145 (3.68) 


035 (.89) 
020 (.51) 


.015 (.38) 
.010 (.25) 


103 (2.62) 
030 (.76) 


.380 (9.65) 
355 (9.02) 


175 (4.45) 
.145 (3.68) 


.200 (5.08) 
-165 (4.19) 


165 (4.19) 
125 (3.18) .035 (.89) 


020 (.51) 


015 (.38) 
010 (.25) 


9—5 


BSC 
300 (7.62) 


(NOTE 4) 


.395 (10.03) 
.300 (7.62) 


P0Q00470S 


ay ad 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14.5M —- 1982. 

."T', "D", and "'E"' are reference datums on the body 
and include allowance for giass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 


-420 (10.67) 


.390 (7.36) 
(NOTE 4) 


— 


Sse nee 


— 


400 (10.16) =u 
(NOTE 4) 
495 (12.57) 


400 (10.16) 


PO00450S 


Signetics ECL Products 


Package Outlines and 
Soldering Recommendations 


NJ1 PLASTIC PDIP-16 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 
parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
."T', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 

.255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm) 

——_—_— on any side. 

.245 (6.22) . These dimensions measured with the leads constrained 

to be perpendicular to plane T. 
. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from the top. 


100 2.54 (BSC) 
.757 (19.23) 


-746 (18.95) CORNER 
064 (1.63) LEAD 322 (8.18) 


AAE (44a OPTION 
.045 (1.14) (4 PLACES) OTe ot 


.160 (4.06) .125 (3.18) 


"115 (2.92) 


.135 (3.43) 


SEATING 
LANE .035 (.89) 


138 (3.51) meee 300 (7.62) 


120 (3.05) (NOTE 5) 


022 (.56) ITED 010 (25) 015 (.38 ) .395 (10.03) 
017 (.43) 010 (.25 ) .300 ( 7.62) 


853-0406/081232 , POon2808 
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Section 410 
Numerical Index 


signetics Numerical Index 


ECL Products 


10K SERIES 


10100 
10101 
10102 
10103 
10104 
10105 
10106 
10107 
10108 
10109 
10110 
10111 
10113 
10114 
10115 
10116 
10117 
10118 
10119 
10121 
10123 
10124 
10125 
10130 
10131 
10132 
10133 
10134 
10135 
10136 
10137 
10141 
10158 
10159 
10160 
10161 
10162 
10164 
10165 
10171 
10172 
10173 
10174 
10175 
10176 
10179 
10180 
10181 
10188 
10189 
10192 
10210 
10211 
10216 
10231 
10422B 
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Quad 2-Input NOR Gate With Strobe ooo... ccc c ccc cc cece ence eee ee teen eat eeeeeeeneeeeeeeneteenaeenenengueenes 6-3 
Quad 2-Input OR/NOR Gate With Strobe oo... ccc cc ccccccce eee eee es eeeeeeeuueeeeesuseesuseneeneneseugenaneeees 6-9 
Quad 2-Input NOR (3 NOR and 1 OR/NOR) Gate oo... cece cece cece ee eee eee eeeneeseueseneeeeseugennneeegs 6-15 
Quad 2-Input OR (3 OR and 1 OR/NOR) Gate o.oo... cece cece eee e eect eee eeceeeeeeeeecengeeeeeteenenenes 6-21 
Oiiad -2:Inouk AND Gale ciclo ees es citnacoatnsan Maat Missa canis peeedsaa tan ian Rous orn aenee ates eens cas bien dae weds 6-27 
Triple<2-3-2-- Input OR NOR (Gate © «asc yatavacyxatceanwecrseed oahu hod die cek ia idee ee a cae ed Wiad ee aw ES 6-33 
Triple: 4-3-3 Input -NOR> Gale: 25.3 ec ues ost tino donee cain aa dati gadtculatshatna satin te nareaaaegherenudyatistaaead 6-39 
Triple 2-Input Exclusive-OR/Exclusive-NOR Gate oo... ccc cece cece e eee e eee e eee e ene e ness ee ee ee eeseeeeeeegeeengan ens 6-45 
Dual 4-Input;- AND/NAND (Gale: << sipvee cove paces as ice io ey eas ea ees oad das ode ne ad ie wan leaded dawn see tewes newts 6-51 
Dual 4-5 INDUE-OR-NOM Gale: | diaccc si tasnssiewsa nots tanaiceta nic fe duw ends prpaeaminan sate cd daa neeeten ede reaneauglaed badteewet 6-57 
Dual 3-Input/3-Output OR Gate (Line Driver) ........ ccc cece cece eee ee ee eens tenes eeaeeeeteeeneteteneeeteneeennes 6-63 
Dual 3-Input/3-Output NOR Gate (Line Driver) ...... 0. ccccc cece cece eee eeneeceeeeeneeuuseseeeereeeeseeseeenununss 6-69 
Quad Exclusive-OR Gate With Enable Input 0.0... occ ccce cc ecc ecu eeseeceueeeeeeeeesereusegeeesuugeeeenenes 6-75 
Triple Differential Line RECeIVEr ooo... cece cece cece cee eee eee ee eee eeeseeeeeeeeeneeeeeeenetetegeeeetereneeenetereeueaeers 6-81 
Quad Differential Line RECEIVER <.csssnavecd cars becosdtenissbcadasesoud anaseee Minddadaods eevandgudardarssenceedenceaceebaiens 6-89 
Triple: Ditferential Line RECENER: in. 30s ie cree teins Paccevacnscqinetaaradawaa etndaes adn hs Chee seeenelatededoudeazoweecs ee 6-96 
Dual 2-Wide 2-3 Input OR-AND/OR-AND-INVERT Gate ......... cece ccc ccc cece eee eaeenee eas eneeeneeee eats eentenneas 6-103 
Dual.:2-Wide:3-Input OR-AND Gate csisccsice iocvsece cr cheneiaawevetdetiatsacsonewed Lewute teens ie teuseansbavesielauttavbasbens 6-109 
4-Wide 4-3-3-3-Input OR-AND Galle — ..........ccccccenesccctecuucsenecuvecusucceusaavenevatensvetevacanctsrpanecaateaseucuans 6-115 
4-Wide OR-AND/OR-AND-INVERT Gate ooo... ccc cece ccc c ccc cece n ee nee eee e nent eee tees eases sea ee eae er eneeenateganenaes 6-121 
‘Lhiple=4-3sS-iniput: BUS DAVE 1 féesichecce caweeadane Conan ewtiintain ds ote anaetadinecaqdiiarataastned acne ae rcupaeass anaes Goaanaes 6-127 
Quad Tilto-EOl. Transiator, taxes tev esl au charataen timers netusdsa tune raves eet iaad eased tAsaldemaieaed rates 6-133 
Quad EClAG-F Tl. TrANSIAtOr: ions ee cwride chs aeons aa aiented Gas payed atatee ne aloe Maced pes nwa We odloondels ooauteowhaselae ss 6-140 
Dial DaTy pe Eaten: Afetsiitace tea cschastcnostcascontine osaant gaumsanumadss cewinea cusen scence hast sieeeteeneeoduat alunnannesenadenendud ot 6-147 
Dual D-Type Master-Slave Flip-Flop oo... cece cence cee eee e eee cence ees EEA EES GEE EGE EE See EEG E EE GHEE EDGE EEE ESS 6-154 
Dual 2-Input Multiplexer With Clocked D-Type Latches and Common Reset _ .............cccccceeeeenaeeeeeeeeees 6-162 
Quad Latch With D-Type Inputs and Enable Outputs  ........... ccc cece ccc e cence eeeeeeeeeenceeteueeetsrgeeeeenees 6-169 
Dual 2-Input Multiplexer With Clocked D-Type Latches 9 ....... cece cece ee en eee e ee eee eeee een eeneeeeeenenes 6-176 
Dual JK: Master-Siave: FIUD-FIOP:- siecicedawsdtaa device sand baatie wwwatye tu cle nk wo becgladevadazemasoianetBaale cee eencweadengndes 6-183 
UNIVGlSal FIexadeciMal COUMICH) sccsunascsdgcevvetionvacd Suniietag ancinatma de tendaeadaadasareeaan ori awagmaatinaelege creer 6-190 
Universal Decade “COUMGr : . .ciasassedasevaseas tien Wo eae nied a ccdd iyo ta evi sans te wie eeaiawameosaes Slane eighth baa yiaroees 6-198 
4-Bit- Universal SHINE ROGISIGR scsteccs inteesicdeae spate sab iacu el diwce Diadora <voiatamem sear eee ented wales 6-205 
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Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11-0. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 2427400. 
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600. 
Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 2497624. 
Denmark: MINIWATT A/S, Strandiodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN §, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271. 
France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 43388000. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, 54, Syngru Av., ATHENS 11742, Tel. 9215311/319. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 493031 1/4930590. 
indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fl., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA — Selatan, Tel. 512572. . 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3, |-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 774411. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati — Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 30163 12. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingévagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-488 2211. 
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 4359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.1. 02876, Tel. (401) 762-9000. 
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(iC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 


For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcn! 
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